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A-C distribution regulators you bring 

the voltage drop back to 10%. 
And the cost is low. The only extra equipment 
you need are Allis-Chalmers distribution regu- 
> Most lines have extra copper to take care of lators. No wire to buy, no costly labor charges. 
voltage drop. This extra copper can carry use- In addition, you get close voltage control, which 
ful load when Allis-Chalmers distribution reg- produces higher revenue, cuts voltage com- 

ulators control voltage automatically. plaints. 

: Allis-Chalmers distribution regulators are the 
Here's why: ideal solution to load-expanding problems. They 
Doubling the load doubles the volt- bring you high quality regulation at low cost. 
age drop. On a line with 10% voltage Get more information. Contact the A-C office 
drop, for example, you can double the nearest you or write Allis-Chalmers, Milwaukee 
load and make the voltage drop 20% 1. Wisconsin. 


whe 


Then, utilizing the 10% range of 


ALLIS-CHALMERS 
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1 PERFECT BONDING e 

Okolite and Okoprene 

Tope bond ty rotection 

gether, eliminating cir 

or moisture-filled dan- 

ger spots. + 

Okolite Tape has fused 

into a solid mass, per- & 
fectly bonded to the 
cable insulation. f 
3 NO AIR POCKETS a 
Impression left by wit 
conductor strands 


shows absence of 


# OKONITE 


Unretouched photo 
of cutaway splice 





2 NO SEPARATE LAYERS 








Effective splice protection depends just as much 
on the splicing materials used as on the actual 
techniques followed. Okonite quality tapes provide 
a watertight, fully bonded splice that is the only 
guarantee of maximum service under the toughest 
operating conditions. With Okonite tapes there 
are no air pockets, voids or moisture-traps between 
layers that are danger spots in operation. 








Take the typical 5kv non-shielded joint shown 
here. The Okolite High Voltage Tape, applied over 
the conductor and scarfed-back insulation, forms 
a solid, layerless, homogeneous mass, perfectly 
bonded to the cable insulation. Air pockets, a 
prime cause of insulation failure, are completely 
excluded in the splice. Okolite Tape is resistant 
to ozone and moisture, has high dielectric strength 
and excellent aging properties. 


Okoprene Weather-Resistant Tape, the best > 
sheath-splicing material on the market, forms a 7 wicu vourace \ 
permanent bond with the Okolite Tape. It pro- i COLI 
vides all the excellent qualities of a neoprene 
sheath—toughness . .. high resistance to weather, 
oil, heat and acids... freedom from static dis- 
charge. The use of Okoprene Tape insures a splice 
as permanent as the cable itself. 


Bulletin EW-1089 gives detailed information 
on all Okonite splicing materials. In addition, 
it contains a step-by-step description of proper 
splicing techniques. Write to The Okonite 
Company, Passaic, N. J. 2952 


AVAILABLE THROUGH AUTHORIZED DISTRIBUTORS ONLY 


4 April 18, 1955 @ ELECTRICAL WORLD 


© ce we POet ens 


COKOPREWNE 
SPLICING TAPE 





10,000 FEET OF CONDUIT 
RODDED IN 8 HOURS! 


Pick-up and Leader fittings meeting 
Right, Electroline Steel Rod 


ding Equipment feeds easily 
sround the bends 


EASY DOES IT!—It's all ina day's work with my po my ne ig 
Electroline Stee! Duct-Rodding Equipment rodding 10,000 
feet of conduit! 


Light in weight, easily handled and stored, low upkeep: 
these are a few of the advantages utility men know to be 











true. But even bigger, more important advantages are— 


© Savings in the cost of labor—for example, where We've got a 4-page brochure 
it formerly took two gangs from one to two which describes and illustrates 
weeks on a given job, one gang, in one-half hour, more completely how this 
has completed the same job—using Electroline equipment can benefit you 
Duct-Rodding Equipment We'll gladly send you a copy 


Savings in original cost—you get long life— 
double that of other types—when you buy 
Electroline Duct-Rodding Equipment. Add to 
that this fact: this equipment costs just about 
half as much for equivalent capacity! There's 
true e onomy. 


Savings in Total Investment—fewer sets are re- 
quired because of the speed with which a job is 
completed and the equipment moved to other 
locations. 


Speed up installation, reduce your costs; start 
now to use Electroline Duct-Rodding Equip- 
ment. Available for 3", 344" or 4” Duct 











4121 South La Salle St., Chicago 9, Ill. 
ia Canada: POWERLITE DEVICES, LTO., TORONTO 
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Now the simpler operating 
methods possible with S&C Load Inter- 
rupters can save equipment costs at sec- 
tionalizing points by almost one half. 

S&C Load Interrupters can switch 
the circuit without any external arcing. 


This means you can now use stick 


operation at many points where the 
present practice is group operation .. . 
group operation perhaps for the single 
purpose of actuating disconnects or 
horn-gaps when mounted upright at 
pole-top locations to give the necessary 
clearances for their rising arcs. 


With the stick-operated * Load Inter- 


ARE YOU SECTIONALIZING YOUR 








FEEDERS AT 





rupter, you actually save three ways: 
(1) No costly operating mechanism 
and pole-top frame to purchase; (2) 
Installation labor radically lowered; (3) 
Maintenance and adjustment costs re- 
duced to a minimum. 

Of course this cost-saving is just part 
of the story. Since the Load Interrupter 
can switch the cir- 
cuit under any con- 
dition except short 
circuit, it permits 
completely new 
practices in switch- 
ing distribution 
feeders. 


*However, S&C Load Interrupters may also be obtained for group operation. 


Would you like to read more about the S&C Load 
Interrupter and how it saves money while improving 
operating practices? Write today for Catalog Section 760. 











— 


DISTRIBUTION’ 
LOWEST COST 





Main. Inverted Interrupters are readily 
accessible for operation with a hook stick. 


Single-pole Load Interrupters for 
vertical mounting—14.4 kv 600 amp. 





1 
ELECTRIC COMPANY 





How Simplex-TIREX Cords 
reduce 
maintenance 
costs... 


When electric cords on portable maintenance 
tools, such as drills, saws, grinders and polish- 
ers, show signs of excess wear or inability to 
withstand abuse, they need special handling. 
That means slowing up the work. 

Portable tools powered through TIREX 
Cords are ready to be used any time, any place. 
Ordinary rough treatment has little or no effect 
on the life of these tire-like cords. 

TIREX Cords have the toughest jacket 
known. TIREX will not snag or tear. It resists 
oil, heat and sunlight. 

Detergents won’t hurt its cured-in-lead 
Selenium Neoprene Armor. 

TIREX is as flexible as a piece of string. 

Get TIREX Cords from your local electrical 
wholesaler. See how they meet your needs, 
how they help to keep your operation costs 
down. 

Your local electrical distributor has TIREX 
Cords in stock, or can get them for you quickly. 
Be sure you get TIREX. 


WIRES & CABLES 








CORDS AND CABLES| ore made only by the 


SIMPLEX WIRE & CABLE (0., 79 Sidney St., Cambridge 39, Mass. 
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Noble experiment at Noblesville pays off 


Boeck in 1950 when the Public Service Com- 
pany of Indiana picked a lubricant for their two 
new turbines at Noblesville Generating Station, 
they chose Standard’s Nonpareit Turbine Oil. 
The initial fills were 2,750 gallons for each unit. 
First unit started up September 11, second unit, 
December 17. 

The guarantee that Nonpareru will last the life 
of the turbines made the selection an easy one. 
If Standard Oil makes such a guarantee for its 
product, Public Service Company executives 
agreed, it must be the very best obtainable. 


NONPAREIL Turbine Oil 





Their decision was backed up by reports from 
an independent testing laboratory which re- 
searched four turbine lubricants for the utility. 


In more than four years since the initial fill, 
these two 40,000 kw. turbines have operated 
with no lubrication problems. Systems remain 
clean. Neutralization number is always well be- 
low 0.15 mg. KOH /g. Standard industrial lub- 
rication specialists regularly check oil acidity. 
Neutralization number is more often on the 
order of 0.03 mg. KOH /g, they find. 


Would you like to know more about NonpareIL 
Turbine Oil? In the Midwest call your nearest 
Standard Oil lubrication specialist. Or, write 
Standard Oil Company, 910 Seuth Michigan 
Avenue, Chicago 80, illinois. 


Fred Nicoson (left), Noblesville generating 
station plant superintendent, with Standard lub- 





rication specialist John Pirtle inspect bearing 
and turbine oil temperature charts in Noblesville 
station. John likes this sort of work, has been doing 
it for Standard Oil since he completed the special 


course in industrial lubrication at Standard's 
Sales Engineering School. John's degree in 
engineering from Rose Polytechnic Institute 
qualified him for work in the field of indus- 
trial lubrication. His customers find this 





background and training pay off for them. 








STANDARD | 
scanoano on company SQ” 


(Indiana) 











FREE! 50 copies of this new 
Home Wiring Booklet! 


(BULK ORDERS $5.00 PER 100) 


Now... at low cost... you can tell every one of your 
homeowner-customers the vital story of 


ADEQUATE WIRING—WHAT IT IS—WHY IT’S NEEDED—HOW TO GET IT! 


Here, packed in 16 pages, are the ABC’s of the adequate wiring 
story that’s so vital to your business today. It’s told in a highly 
interesting, extremely readable manner. It’s plentifully illustrated 
with numerous cartoons. There’s been nothing quite like this 
booklet since inadequate home wiring became a major problem 
to the electrical business! 








POPULAR! 
Here’s a booklet that’s really getting attention! Its first edition of 
thousands was exhausted three weeks after coming off the press. 
A big third edition is fast being depleted by new orders and 
reorders. The response has been truly surprising! 


Has your house 
outgrown its wires? 





AUTHORITATIVE! 
“The ABC of Home Wiring” was written in close collaboration 
with the National Adequate Wiring Bureau, representatives of 
public utilities, and leading electrical contractors. You can be 
sure of the data it contains! Appliances can 


starve to death! 
A LOW-COST TIE-IN! 
Kennecott offers you this booklet at less than cost. It’s part of the 
national advertising campaign now being sponsored by Kenne- 
cott — to the benefit of the entire electrical industry. The first 50 
copies are free of cost to you. You can order as many more as you 
need below cost ... only $5.00 per hundred. 





Use it for mailings, for giveaways — to spearhead or to supplement 
your own local adequate wiring promotions. For your copies, send How to diagnose 
order blank at right. electrical ills. 





Kennecott Copper Corporation 


Fabricating Subsidiaries: CHASE BRASS AND COPPER CO: KENNECOTT WIRE AND CABLE CO. 
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SEND THIS ORDER BLANK 


for your copies of “The ABC of Home Wiring.” 
First 50 copies FREE; additional copies only 
$5.00 per hundred. Use the coupon now! 
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How much 
adequate wiring costs. 





Adequate wiring 
is an investment! 





Kennecott Copper Corporation 
161 East 42nd St., 
New York 17, N. Y. 


Please send me Free copies of your booklet, 
“The ABC of Home Wiring.” (up to 50) 


Enclosed is check for $ payment for 

copies, “The ABC of Home Wiring” at special price of 
$5.00 per 100. Minimum order $5.00 

| Please send information on Free Kennecott national ad 
reprints, poster-sized ad blowups, home wiring wall chart, 
newspaper mat order sheets. 


LJ 


O 


NAME 


ADORESS —— = 





cry. 2006__ FAME ____... 
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SUSPENSION 
DEAD END 


Nicopress Sleeves and Tools Patented in U.S. and Foreign 


Countries. “Nicopress Registered in U.S. and Foreign Countries 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE ¢ CLEVELAND 3, OHIO 


Conedion Mfr.; N. SLATER CO. LTD., HAMILTON, ONTARIO, CANADA 
Export Distributor: INTERNATIONAL STANDARD ELECTRIC CORP. NEW YORK, N.Y. 
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235 Ton Powerhouse Gantry Crane 
for Pacific Power & Light Co. 
Engineers: Ebasco Services, Inc. 


zit 


5 on 


This gantry crane, with its modern, clean architectural lines, is the 
largest, all-welded box girder crane of its type in the United States. 
Electric conduits are concealed, yet readily accessible. 

Its welded, rigid-frame construction reduces weight and lowers initial 
cost. Many features lower maintenance costs. 

In addition to gantry cranes, Paceco designs and builds cranes of all 
types, hoists, high-pressure gates and valves, intake gates—all tailored 
to most economically serve your exact needs. Such equipment has been 
delivered at competitive prices, nation-wide and internationally. Your 
inquiry is requested for preliminary discussion or invitation to bid. 


PACIFIC COAST ENGINEERING CO. 
ENGINEERS »« MACHINISTS « FABRICATORS 

Alameda, California, Lakehurst 2-6100 

3018 E. Foothill Bivd., Pasadena 8, Calif., RYan 1-9373 

PACIFIC COAST ENGINEERING COMPANY, INC. 

51 E. 42nd St., New York 17 


Fob 





(0) “TAILORS OF STEEL” . 


IMPORTANT FEATURES 


This 235 ton crane employs a single 
trolley, resulting in 30% to 40% 
lower first cost. Note the all-welded, 
rigid frame. It is lighter in weight, 
hence lower in cost. It assures last- 
ing, accurate alignment of hoisting 
machinery. Trolley is machined as 
a single complete unit, assuring min- 
imum maintenance costs; continued 
operating satisfaction. 





Box girder construction provides 
extra rigidity at lower cost. The 
rigid frame construction is designed 
to transmit moments from girder to 
legs. Fitted bolts in reamed holes are 
shop aligned. eliminating field align 

ment and providing lower cost 
erection in less time 


FREE BROCHURE 


Send for Paceco’s illustrated 
brochure, ‘‘Custom Designed 
Equipment for Hydro-Electric 
and Steam Power Plants and 
Water Works” 





CRESCENT AVIATION SNIPS 


LATCH MOUNTED FLUSH - OUT OF THE WAY 


COMPOUND LEVERAGE 
ASSURES EASY CUTTING 


RIVETS MAINTAIN BLADE 
ALIGNMENT 


BLADE SEPARATIONS 
ARE MACHINE GROUND 


STREAMLINED SHAPE 
WON'T SNAG METAL 


BEING CUT 
TOUGH ALLOY STEEL 


BLADES 
ZINC PLATED BLADES RESIST CORROSION 


Distinguished by CRESCENT’S exclusive stream- 
lined design, these new Snips have many outstanding 
features. Alloy steel blades have extraordinary hard- 
ness and toughness and keen edges with machine 
ground serrations which can be factory reground. 
Compound leverage produces tremendous blade 


power with ordinary handle pressure. 


Made in three patterns: V19S, straight cut, VI9L, 
left hand which cuts to the right, and VIOR, right 
hand which cuts to the left. All have zinc plated blades 
and parkerized handles. Neoprene Insulating Sleeves 


are available separately or installed. 


Sold by Hardware Dealers 
and Industrial Distributors Everywhere. 


No. VI9S 
Straight Cut 
14%,” Length of Cut, 
9%," Overall 








New CRESCENT 
SCRATCH AWL 


WITH 


TENITE 
HANDLE 


Four inch fine steel 
blade hardened full 
length — can be 
easily and re- 
peatedly re- 


sharpened he 74 


Tough, Bive 
Tenite Handle 





CRESCENT TOOLS — 


= 9 (f lhe — MEH 


Crescent ls ovr trode-mork, registered in the United States ond obrood, for wrenches ond other tools. Sold by leading distribvtors ond retoilers everywhere ond mode only 


CRESCENT TOOL COMPANY, 


14 


JAMESTOWN, 
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HI-VOLTAGE 
JOSLYN 





Includes: Clamps, Connectors, Lugs, 
Adapters, Reducers, Bus Supports, 
Taps, Couplers and many others. ELECTRICAL 


CONDUCTOR FITTINGS 


and DEVICES 
@ You will find a full line of 


electrical conductor fittings 

and devices in this new Hi- 
Voltage Catalog—80 pages 

of many different types and sizes. 
You can always count on their 





uniform quality to meet rigid service 


standards. 
standards Tit-VOLTAGE EQUIPMENT COMPANY 


Ask any Joslyn Representative to 


. y 6th Teeter 
tell you more about Hi- Voltage 





Equipment or write Hi-Voltage 
Hi-Voltage Equip 1c 

‘ ° oe Division of Joslyn Mig. end Supply Co. 

and prices. 4000 East 116 St. Cleveland 5, Ohio 


Equipment Company for information 





A copy of this catalog is yours for Gentlemen: 
Py § y () Please send me your new 80 pege ceteleg on 
the asking. Just clip the convenient a > ¢ cloctricel conductor Aitings end devices 


coupon, or send a letter on your 





company stationery. We will see to 








it that you receive your copy. 


TI]E-VVOLTAGE EQUIPMENT COMPANY 


4000 EAST 116th STREET ° CLEVELAND 5, OHEC 
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BUTT OR LAP JOINTS AT ANY ANGLE 


WoOoD TO WOOD 


ROUND TO ROUND 
ROUND TO DIMENSION 
DIMENSION TO DIMENSION 


WOOD TO METAL 


M.1.F. GRID GAINS and 
TIMBER CONNECTORS 


M.1.F. Grid Gains and Timber Connectors are 
adaptable to dozens of different applications — 
they make STRONGER, MORE DEPENDABLE 
CONNECTIONS. 


Tests show that shear forces four to five times 
greater than could be resisted by a single through 
bolt are attained by using Grid Gains or Timber 
Connectors. 


M.1.F. Grid Gains and Timber Connectors permit 
fuller utilization of the strength of wood by allow- 
ing higher design loads in shear — for both per- 
manent and emergency construction. No special 
tools required for installation. 


We have the story for you in our Bulletin PH10. 
Write us. 


MALLEABLE IRON FITTINGS CO. 
Pole Hardware Diuision Branford, Connecticut 


N. Y. Office: 30 Church St. 
Canadian Mfr. & Dist.: LINE & CABLE ACCESSORIES, Ltd. TORONTO 
ft ean Ue ig a Sheet Se Wa Re! 
Jacisonmite 'Fia., A. Thornwell, Inc., ne. Fh ee P "Seimei s. GK Waltham, 


Wie & Krusi, _ Francisco, Calif. Wi ~-—~ 
ond New Oxienns, La.} TC Wine Con "Dewee Mics. 
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e are no cold spots and less 
corrosion 

in the 
Ljungstrom* 
Air 
Preheater 


an 


PUDUNULUNND HAN ULEUOPUUOULL LUE LVULUEAUApAUUE 


In the Ljungstrom, the heat-transfer surface 
rotates alternately through the gas and the air 
streams . . . keeping heating elements 


| 


I 


consistently hotter than other types in 


| 


equivalent service. That’s why there are no 


cold spots . . . and less corrosion 


in the Ljungstrom. 


| 


Even though corrosive action is slow, some 
does take place at the cold end of the 





Ljungstrom. This presents no problem, since 
the cold end is sectionalized to permit 

easy reversal and almost double life. 
Reversing or replacing the cold end does not 
disturb the rest of the elements and 


takes just a few hours. 





Get all the details on the 

Ljungstrom Air Preheater. Send for the new, 
free, 38-page reference manual, 
“Ljungstrom Air Preheaters.” 


Advantages of the tjiungstrom Air Preheater 





* Size for size, recovers more heat than any 
other type 
Reduces fuel consumption. Permits use of 
lower-grode fuels. increases boiler ovtput 
and reliability 


to @ minimum 


Easier, faster to clean and maintain. 


Requires far less supporting steel and is 
quickly erected 


> 
. 

I 

> 

* 

. 

> 

> 

. 

7 
Eliminates cold spots . keeps corrosion . 
> 

. 

> 

. 

. 

> 

> 

, 


The Air Preheater Corporation 60 cos: 42nd sweet, New York 17, N.Y. 


ELECTRICAL WORLD e@ April 18, 1955 





pg sn! aes 


“We can now push our equipment 


24 hours a day without fuse 
shutdowns, 


causing needless 
to Fusetron dual-element Fuses.” 


“When we are on a tight schedule, we must operate 
24 hours a day to fill our orders. Every piece of equip- 
ment in the plant is pushed to its limit. A work 
stoppage of any kind is more than annoying, it is 
most important as we just can't afford to waste time. 


“We were using ordinary fuses to protect our mo- 
tors, but these fuses couldn't hold up under the pres- 
sure. They would blow often and as I now know — 
needlessly. 


“Every time a fuse blew we were losing money. I 


would start —s how much harder and faster we 


would have to work to get back on schedule. 


blows 


thanks om i 


<> 


As 


“Something had to be done. We called upon Mr. 
Paul Serotta of the Norristown Electric Supply Com- 
pany. He recommended we discard our old fuses and 
replace them with Fusetron dual-element fuses. 


“That was the answer all right. We can really notice 
the difference. Now, when we are on full production 
basis I am not worried that our equipment will be out 
of operation by the needless blowing of fuses.” 


Hany DiNenna 


CHIEF ENGINEER 
HERBERT HOSIERY COMPANY 
NORRISTOWN, PA, 


Play Safe! install Fusetron and BUSS Hi-Cap 
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Fusetron Fuses Do More 





Than Eliminate Shutdowns 





Caused By Needless Blows... 





FUSETRON FUSES PROVIDE 
10 POINT PROTECTION... 


Protect against short-circuits. 


Protect against needless blows caused by harmless 
overloads. 


Protect against necdless blows caused by excessive 
heating—lesser resistance results in cooler operation. 


Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 


Protect motors against burnout from overloading. 
Protect motors against burnout due to single phasing- 


Give DOUBLE burnout protection to large motors — 
without extra cost. 


Make protection of small motors simple and inex- 
pensive. 


oo ONO UU f& WO N= 


Protect against waste of space and money — permit use 
of proper size switches and panels. 


10 Protect coils, transformers and solenoids against burn- 
outs. 


FUSETRON FUSES SAVE YOU 
Maintenance and Recalibration Costs 


Once properly installed, Fusetron fuses require 
no costly inspection time or maintenance neces- 
sary on mechanically operated devices. 


Dust, fumes, corrosion or age Cannot prevent 


a Fusetron fuse from opening safely. There are 
no hinges, pivots or contacts to stick or slow 
down the operation of the fuse on short-circuit. 


When a Fusetron fuse does open to protect, 
and after the fault has been corrected — the new 
Fusetron fuse you have installed has been ca/i- 
brated at the factory by engineers — it is a fuse as 
safe and dependable as the one that blew. 


FUSETRON FUSES GIVE YOU 
GREATER SAFETY, BECAUSE 

OF THEIR HIGH INTERRUPTING 
CAPACITY 


Tests verified by the Electrical Testing Labora- 
tories of New York indicate that Fusetron fuses 
can interrupt safely the most severe available 
short-circuit current. 


The tests circuits were set to deliver in 
excess of 100,000 amps. In each test the fuse 
cleared the circuit safely, the fuse remained in- 
tact, there was very little noise and cotton packed 
around the fuse was not ignited. 


Yet there has been no interference with the 
time-lag characteristic of Fusetron fuses. 


FUSETRON 


== 


BUSS 


Blowing time charts and more information are available on FUSETRON 
Fuses and BUSS Hi-Cap fuses. Write for bulletin FIS and HCS. 


BUSSMANN MFG. CO., (Division of McGraw Electric Company) University at Jefferson, St. Louis 7, Mo. 


Fuses throughout the entire Electrical System! 
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Louisiana Power G Light Co., Nine Mile Point Station — Ebasco 
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AIR HEATER 








City of Los Angeles —- Department of Water G Power — Valley 
Steam Station 2-1,200,000 Ibs/hr reheat units - 2075 psig; 1000F/1000F 
Reheat. 


The acceptance of Riley for big reheat and pressurized 
units by the public utilities . 
Riley has been brought about by outstanding design 
characteristics such as those found in these three Riley 
units . . . low furnace exit temperatures through the use 


the marked swing to 


of radiant surface preventing objectionable slag form- 
ation; wide load range with stable ignition with damper 
or a combination of damper and spray control; high 
yearly net efficiency, dependability, and continuity of 
operation. 


A survey of your power plant by your con- 
sulting engineer will possibly show ways of 
making surprising savings in your power 
costs. There is a Riley representative in all 
principal cities. 


RILEY STOKER CORPORATION ¢ Worcester, Mass. 
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Houston Lighting G Power — Deepwoter Station and Sam Bertron 
Steam Electric Station — Ebasco Services, Consulting Engineers 
two 1,250,000 Ibs/hr reheot units with pressurized furnaces — 2125 
psig - 1005F/1005F Reheat 


RILEY 


All of these public utilities have purchased Riley Steam Generating Equipment. 


tDallos Power & Light Co. Arkansas Power & Light Co Commonwealth Edison Co New Orleans Public Service Co. 
T*Texas Electric Service Co *Uteoh Power & Light Co Northern Virginia Power Co TSouthwestern Gas & Electric Co 
T*Houston Lighting & Power Co. t*Florida Power Corporation Gulf Power Co *Public Service Co. of Indiana, Inc. 
*City of Los Angeles, Florida Power & Light Co. Pennsylvania Electric Co. Columbus & Southern Ohio Electric Co. 
Dept. of Woter and Power *Central illinois Light Co Interstate Power Co. South Carolina Electric & Gas Co. 

t*Lovisiona Power & Light Co Southern Nevoda Power Co Ohio Edison Co Southwestern Public Service Co 

Monogahela Power Company t*Central Lovisiona Electric Co. Montone-Dokote Utilities Co. Union Electric Co. of Ilinois 

Potomac Edison Co Northern States Power Co. Mississippi Power Co *Dairyland Power Cooperative 

West Penn Power Co Philadelphia Electric Co Otter Toil Power Co. lowe-Iilinois Gas & Electric Co. 


*Reheat Pressurized 





LOW INVENTORY 


and ECONOMICAL WAREHOUSING 


wih LAPP CLAMP-TOP LINE POSTS 


ORDER STUDS FO! 
MOUNTING REQUIREMENTS 


Studs on Lapp Line Posts are separable. 7” studs for wood cross- 

arms, 144” studs for metal mounting—or longer studs to go 

through poles for horizontal mounting of insulators—are inter- 

changeable, and may be installed in the field. Serrated surfaces 

in insulator base and stud flange engage a “positive” lock 

washer—provide a permanent vibration-proof attachment. 
Lapp Insulator Co., Inc., Le Roy, N. Y. 





NSULATORS 
REQUIREMENTS 
The series of Lapp Clamp-Top 
Line Posts consists of insulators in eight 
sizes with ratings for line voltages from 


20 Kv to 88 Kv. Caps with trunnion 
bearings are identical in all sizes. 


ORDER CLAMPS 
CABLE SIZES 
Four sizes of clamps (choice of 
ferrous or aluminum) provide 
for conductors of sizes .25” to 


1.50” diameter. Every clamp 
fits every insulator size. 
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ONE MORE REASON 


GAS 6 48 OEATNE COUPLES 


TO CHOOSE 


PRITCHARD COOLING 


EVERY MEMBER IS WORKING HARDER NOW— 
YOU SAVE ALL THE WAY DOWN THE LINE! 


That’s why the new Pritchard cooling tower 
framework design means savings to you. The 
new design utilizes materials to the fullest pos- 
sible extent. As an example, each diagonal 
member is used in both tension and compression. 
Result . . . a stronger, more efficient structure. 

What does this mean to you? It means that 


Pritchard towers now offer you the following 
new advantages: 


e Elimination of excess framework members 
reduces material and freight costs. 


e Installation is faster and easier. 
on field labor costs. 


You save 


“NOUSTAYS A 
PARTNER FOR 
PROGMESS 


COOLS OMERS 


AIP COOLLO MEAT FA CMANOEBS 





BORO SENTAIIVES 
ras 
POM COAST 


sr.Pritchard «co. 
OF CALIFORNIA 


Yamal 


Get your 
complimentary 
copy of the new 
Pritchard brochure, 
“Answers to the 15 Questions 
About Pritchard Induced 
Draft Cooling Towers.” 
Fascinating reading to anyone 
interested in learning more 
about cooling towers. 
Your copy owoits — write 
for it today on your 
compony letterheod. 


¢ Basin cost is far less. Simplified design re- 
quires anchoring only around the periphery 
of the tower. Inside the basin, it is no longer 
necessary to build post-supporting piers — 
post extensions can be provided at far less cost. 
e A Pritchard tower is now even easier to main- 
tain ... there are fewer connections to check. 


Pritchard tower framework has always been 
completely pre-fabricated on precision machines 
for perfect fit. Now, new Pritchard design adds 
new efficiency, new economy. One more reason 
to choose Pritchard cooling towers! 
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The raised ring around the 
circumference of one end of the 
Pritchard connector casting 
matches the ring groove 
in the framework member. 

Thus, stress or strain 
is never on the bolt, 
but is evenly 
distributed over 
the entire 
area of 
the ring. 


in” ee ee ee 
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GENERAL ELECTRIC ANNOUNCES 





ORDINARY 
‘ENAMEL 
aeons wail 





» demonstrate began to smoke and in approximately 45 sec- 
name: con onds the enamel coating had disintegrated. At 


nal en el wo coils o 
— can two cous ol that point the coil of wire on the right, « 


} 
i 


- oated 
} 


ere simultaneously grounded in : 
with Alkanex enamel, had barely begun to 
cult producing temperatures : 
urface of the wire considerably in ea smoke even though the wire 


. temperature 
( In less than 20 seconds the coil 


greatly exceeded the normal limits for Alkanex 


on the left, coated with conventional enamel, enamel. 
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WIRE 
ENAMEL 


A NEW INSULATING ENAMEL WITH 


¢ OUTSTANDING HEAT-RESISTANT QUALITIES 
e EXCELLENT DIELECTRIC AND MECHANICAL PROPERTIES 











General Electric is proud to introduce 
ALKANEX wire enamel—an insulating 
enamel whose outstanding properties in- 
clude the ability to withstand temperatures 
of 175 C for a limited time and at least 150 C 
in continuous service. 

coated with Alkanex 


magnet wire may now be able to take advan- 
tage of space-saving enameled wire 

In short, Alkanex wire enamel facilitates 
the design of equipment for greater com- 
pactness, operation at higher temperatures, 
and longer life, thus permitting increased 


By using wire ratings for any given frame size—in other 


enamel, equipment can be designed with 
far greater latitude in temperature limita- 
tions. Overload protection can be readily 
increased; and, thanks to better aging 
properties, phase and turn insulation can 
conceivably be eliminated in smaller motors 
and coils. Higher-temperature equipment, 


words, "MORE POWER PER POUND!” 
Naturally, we'll be glad to send you salient 
details on this new wire enamel that com- 
bines excellent mechanical and dielectri 
properties with an increase of 35-40 C in 
operating temperature limits. Just write to 
General Electric Co., Chemical Materials Dept., 


which previously required bulkier insulated Sect. 513-1B, Bldg. 77, Schenectady 5, N. Y. 


‘‘More Power per Pound”’... with 


GB INSULATING MATERIALS 


insulating varnishes and wire enamels ® Silicone resins © Varnished paper and cloth 
Mica products ® Electrical-grade laminates 


Progress /s Our Most Important Product 


GENERAL © 


ELECTRICAL WORLD © April 18, 1955 


ELECTRIC 





FHASE 


TRANSFORMERS 
veathe choice of leaders 
in industry 


When it comes to 


WAGNER WILL MEET YOUR REQUIREMENTS! 





The Wagner line of Distribution Transformers, 
that meets a// EEI-NEMA Standards—will also 
meet a// your requirements, no matter how varied 
they may be. Wagner Distribution Trans- 
formers are available in all standard kva ratings 
and voltages. 


If you want a 3 kva, pole-type transformer— 
Wagoner has it. If you want a 150 kva, vertical- 
type transformer, Wagner has it, too. But these 
are requirements more in the nature of specifi- 
cations. We're sure you have other requirements 
for the transformers you buy—such as depend- 
ability ... long service-life ... maintenance-free 
performance. Setting high standards for quality 
materials and careful workmanship are addi- 
tional requirements met by Wagner Distribution 


Transformers. 


Then there are the extra features of Wagner 


Distribution Transformers... like the Wagner 
Shur-Seal Clamping Ring, the high voltage side- 
wall bushing, the locked low voltage bushing 
and the Wagner Form W element. A// Wagner 
Distribution Transformers are filled with in- 
hibited oi! to reduce oxidation and retard the 


formation of acids and sludge. 


You get quick delivery, too. Wagner's expan- 
sion program has provided a new plant, devoted 
exclusively to the manufacture of transformers, 
to help meet the growing demand for Wagner 
Transformers. In addition, Wagner has a nation- 
wide organization to provide fast, convenient 
service—with branches in 32 principal cities. 
Get in touch with your nearby Wagner branch 
today. Write for your copy of Bulletin TU-180. 
It gives complete information on 

Wagner Distribution Transformers. 
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HIGH VOLTAGE SID bras ; DLTAGE BUSHING 


This high voltage sidewall bushing 
permits foster connections becouse 
the conductor is simply pushed 
into the connector and tightened 
with ao few turns of the knob... 
eosier because no tools ore 
needed... cre sofer because the 
knurled knob is insulated to pro- 
tect the lineman from accidental 
shock. 





SHUR-SEAL COVER 


These bushings ore keyed to pre- 
vent rotetion. The porcelain is 
keyed to the tonk and the metol 
stud is keyed to the porcelain. 
There con be no loose connec- 
tions on the inner end of the 
terminal studs becouse it is im- 
possible for these studs fo turn 
when the terminals are being 
tightened. 


Wagner 


Covers of pole-type tronsformers 0 R M w E L E M E N T S$ 


with round tonks ore sealed to the 
tonk with the Wogner Shur-Seal 
Clomping Ring. “Breathing” is 
completely prevented and no loss 
of oil con occur at any time. The 
Shur-Seal ring maintains equal 
pressure cll cround the cover— 
yet the cover may be easily re- 
moved by loosening oa single, 
_stoiniess steel bolt 





All Wagner single-phase distri- 
bution transformers in ratings 500 
kvo, 15 kv and below, ore fur- 
nished with Wagner Form W core 
ond coils which permit a libero! 
design in smoll size, lightweight 
transformers and which give ex- 
cellent electrical performance. 

A 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave. ¢ St. Lovis 14, Mo., U.S.A. 


. 


ELECTRIC MOTORS © TRANSFORMERS « 


INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS Al® AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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@ Operating efficiency increased. 


@ Operating costs reduced. 


ve” 


®@ Provides these communications facilities: 


4 separate telephone circuits for business, dis 
confidential and stockholder use. 
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®@ Provides these control functians from Kansas City 
Control Center: 


Reading of tank levels, pressure, flow of oil. 






- 


" {3..0,.9" 


Opening and closing of line valves. 





Start and stop main line pumps. 
Station shutdown. 
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Platte microwave repéater station at Midway, Wyoming 
ie yy ; , 
 PHILCO ~\ 
V . | 
(oy PHI 
y QuALitTy ; 
fale : 7 
~\\ = N : \ 
\ =>. <— 











————- 


The Philco microwave system of the Platte Pipe Line 
Company—the largest and most comprehensive installa- 
tion of its kind—demonstrates the economic advantages 
of microwave better than any other pipe line microwave 
system in the nation. Here is what A. R. Heidebrecht, 
Chief Engineer of Platte, has to say about the system: 
“Our decision to use microwave was greatly influenced 
by the number of pipe line control functions which 





could be accomplished remotely and automatically. 
Operation to date has proved very successful; in fact, 
during the short time this system has been in use, the 
efficiency of our pipe line operation has been substan- 
tially increased.” 


Perhaps microwave can lower operating costs and 

boost the efficiency of your plant. Philco maintains a 

staff of experienced field and system engineers who can 

help plan and install your microwave system. Get infor- 

mation on the many leading Philco microwave installa- 

tions in use today. Write to Philco, Dept. EW. 

ia , 

Microwave operates valves along the 
pipe line. 


Pipe line pump station operated by 
microwave. 


Platte Pipe Line control center at Kansas City. 


PHILCO—WORLD’S LEADING MANUFACTURER OF MICROWAVE 


oe we ee AN D PHILADELPHIA 44 
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NDUSTRIAL\ DIVISION °*, PENNSYLVANIA 
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Power company saws through 
lays ’ Submarine 


In she goes. Cable was orginally 
pulled across the lake with a jeep. 
The steel armor on cable took up 
the pulling strain. 


Crew of men jockey the cable into 
position before cutting trench 
Mr. Finch says, “We were amazed 
at the flexibility of the cable.” 


This is one of the two ice saws used for cutting the trench. It is gasoline 
powered, mounted on skids. 
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Il inches of hard ice... 
Cable without boats or barges 


@ The scene is Upper Saranac Lake, N. Y. Paul 
Smith’s Electric Light & Power and Railroad Com- 
pany wanted to lay a 2000-foot continuous length of 
Tiger Brand Submarine Cable under water. Ordinarily 
this would require expensive boats, barges and crews. 

But Raleigh Finch, General Superintendent, de- 
cided to wait for a big freeze, saw a slot in the ice, then 
drop the cable to the bottom. The cable was so flexible, 
that it only took 15 minutes to unroll the entire 2000 
feet onto the ice. The picture captions explain how the 
job was done. 


— 





The cable involved is 2-conductor, 5000V, *4 AWG, 
steel armored, rubber insulated, non-leaded. It was se- 
lected because of its flexibility, light weight and low 
cost. The cable joins a previous Tiger Brand Sub- 
marine Cable that was laid in 1932. According to Mr. 
Finch, “We haven't had a service failure in that cable 
since it was laid 24 years ago. In fact, we’ve never had 
a piece of Tiger Brand fail, in the 30 years that we've 
been using it.” 

Any user of electrical cable can have this same kind 
of reliable performance. Just switch to Tiger Brand. 





+ 
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AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS ~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB! 


© asbestos wire and cable 
® mold cured portable cord 


® aerial, underground and 
submarine cable 


® shovel & dredge cable 
® paper & varnished cambric cable 
® machine tool & building wire 


® special purpose wire & cable 


ELECTRICAL 


Uss Tiger Brand WIRE & CABLE 
Poe FD STATES 6 £ PRRs J 
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NEW UTILITY STATIONS C-E EQUIPPED 


Includes only new stations on new sites placed 
in operation since the war (in white) and 


those under construction or being engineered. 


TIDD * JENNISON 
—— CARBON 
* PERMIAN BASIN 


MEREDOSIA 
O.H. HUTCHINGS * REX BROWN 


WICKUNG * 8.C.COBE steam 


RUSSELL * SEWAREN 
POSSUM POINT © CUTLER | a rn * 
PORT JEFFERSON * WHITE RIVER p 
POTOMAC RIVER » GADSDEN 
W. SPRINGFIELD * WOOD RIVER 
DAN RIVER « LAKE CATHERINE 
HARRY NEWMAN * JIM HILL 
HUTCHISON * YATES 
DUNKIRK © TITUS © LEE 
CONTRA COSTA * HAWTHORN 
NINEMILE POINT * EDGE MOOR 
PALATKA * JOHNSONVILLE 
DANSKAMMER. * BECKJORD 
HIGHGROVE * PLANT X 


BLACK DOG « ALBANY 
JOPPA * MERAMEC company’s fourth new station to be placed in serv- 


now in service 





The new Carbon Plant took its place in Utah Power 
& Light Company’s rapidly growing power system 
last November 5th. This new plant, located at the 
mouth of a coal mine in Castle Gate, Utah, is the 


PORTSMOUTH « LAKE CREEK ice since the war. 

ETIWANDA * AURORA The Carbon Plant, with an initial capacity of 
HENNEPIN « EASTLAKE 66,000 kilowatts, brings to 251,000 kilowatts the 
OAK CREEK * SUWANNEE RIVER new expansion program. Second-largest in the 
URQUHART ¢ KINGSTON U.P.&L. system, Carbon will be the most econom- 

¢ MULLERGREN é' 
en a ical, because of the low fuel costs made possible by 

BARRY * NORTH OMAHA 
its convenient location adjacent to fuel supply. 

WILMINGTON on ’ - : ’ 
The single 66,000-kw turbine-generator at Carbon 
is served by a C-E Steam Generating Unit with a 
maximum continuous capacity of 620,000 Ib of 
steam per hr at 1335 psi and 955 F. A cross-sectional 
elevation and brief description of the boiler appear 


CARBON 


on the opposite page. 
6-819 


SAGUARO 
VERMILION 
MILLIKEN 
CAUATI [} COMBUSTION 
JOHN SEVIER 
BARRETT 


Combustion Engineering Building 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASHDRYING 
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Shown at the right is a cross-sectional view 
of the C-E Unit now in service at the 
Carbon Plant. It is a radiant type boiler with 
2-stage superheater, and economizer surface 
in the last pass. Regenerative type air 
heaters follow the economizer surface. The 
unit is designed for pulverized coal firing 
using bowl mills and tilting, tangential 
burners. This is an “outdoor” type boiler as 
shown in the illustration above. 


200 Madison Avenue, New York 16, N. Y. 


SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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A double-duty conductor by Alcoa — 
TWIN-WALL TRIPLEX 


with rubber insulation and tough neoprene jacket 


Want top electrical and mechanical performance in triplex service drop? Then 
specify Alcoa® Aluminum Twin-Wall Triplex. 

This Alcoa Conductor does double duty, thanks to twin thicknesses of rubber 
and neoprene. The inner sheath of highest quality rubber insulation provides 
top dielectric performance. The overcoat of wear-and-weather-resistant neo- 
prene assures durability under toughest service conditions. Another proof that 
Alcoa always offers the best. 


For complete information on lightweight, clean, free-stripping Alcoa Aluminum 
Twin -Wall Triplex—rubber insulated, neoprene jacketed—call your local Alcoa 
sales office. Or write: Aluminum Company of America, 2312-D Alcoa Building, 
Mellon Square, Pittsburgh 19, Pa. 


Your guide to aluminum value 


SLSCTRICAL CONDUCTOR mace OF Ff 


ALCOA 
ALUMINUM 


a. U@lwume COnrenT OF amen 





#4 SOLID ALUMINUM PHASE CONDUCTORS | 


#6 ACSR (6 OVER 1 STRANDING) NEUTRAL 


2/64” WEAR-AND-WEATHER-RESISTANT NEOPRENE 


2/64” HIGHEST QUALITY RUBBER INSULATION 


ALWAYS USE ALCOA ALUMINUM ACCESSORIES WITH ALUMINUM CONDUCTORS 
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New, compact, lightweight design 
extended to higher voltage classes 
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ee YOU CAN TAKE ADVANTAGE of Allis-Chalmers new 
designs for oil-insulated outdoor current and potential 
transformers for circuits through 115 kv. They take less 
space, require less foundation or mounting structure than 
older designs. They are easier to handle during installation. 





Corona-Free Design for Long Life 

All units in the line are corona-free. They utilize solid in- 
sulation at critical points to reduce stresses and lengthen 
life. Extensive internal overvoltage tests have proved all 
voltage classes. 

Shipped on Springs 


for Maximum Protection Sturdy Construction 


Tanks are all-welded, hermetically sealed to protect insula- 
During shipment, each Allis- tion and oil from sludge formation. Unique bushing con- 
Chalmers large current or poten- struction provides for an oil reservoir common to both bush- 
tial transformer floats on springs 
in a specially designed crate. Re- 
sult: maximum protection against 
damage en route. Assurance that Get more information by calling your 


you will get a unit in top condition nearby A-C district office. Or write Allis- 
ready for service. Chalmers, Milwaukee 1, Wisconsin, for your 
copy of “PT’s Are Getting Smaller.” 454 


ALLIS-CHALMERS 


ing and transformer, reducing the oil requirements and cut- 
ting the size and weight. 














Which Distribution 





Transformer Is Best? 


NEW TANK AND COVER DESIGN 


Machine welding throughout. Tapped lugs 
welded to tank surface so that internal 
thread is not exposed to damage. Tank 
bottom is recessed with straight wall in 
side and out no place for condensation 
or water to collect. Cover and tank have 
horizontal gasket surface to assure proper 
compression of gasket with no possibility 
of shear. Gasket is fully retained. Cover 
clamps are captive, will not drop to ground 
when loosened. All tanks are pressure 
tested at 50 psi 


NEW COIL SUPPORTS 


NEW HIGH Coils are locked firmly in position with 
adjustable-type coil supports. Pad under 
VOLTAGE support distributes pressure evenly. Pads 
SIDEWALL are specially compounded alkyd polyester 
BUSHING impregnated glass fiber for strength 


Simplifies installation; assures reliability. No 
more splicing because connector grips two 
standard conductors as large as No. 2 strand 
ed cable at same time. Safety-designed hand 


NEW HOT SPRAY PAINT PROCESS 
knob can't be unintentionally removed, posi 
tively protects against touching “hot” parts Allis-Chalmers exclusive hot spray 


paint 
Use either copper or aluminum conductor 


process assures maximum protection un 


Serrated ram prevents conductor twisting or der all conditions because it puts paint 


slipping. Follow-up spring maintains posi not solvent, on transformers. As a result, 


tive contact pressure. No metal-to-porcelain you get an even flow of high content, spe 


contact at any point. Retained Corprene gas cially developed alkyd resin enamel that 


kets. Simplified bushing cable connection to provides a smooth surface with high gloss 


terminal board makes maintenance easy and thorough coverage 


NEW SHIPPING CRATE 
iS RE-USABLE PALLET 


NEW LOW 
VOLTAGE 
BUSHING Now Allis-Chalmers distribution trans 


formers are shipped in a pallet-base crate 


Double key design that simplifies storage and provides a con 


Kives positive protec venient pallet usable on other materials 
tion against rotation after transformer is uncrated 
eliminating a major 

possibility of internal short circuit and main 
taining effectiveness of seal. Connector stud 
is keved to bushing porcelain sSushing is 
keyed to tank wall. Connector and stud are 
one piece. Corprene gaskets are fully re 

tained, are compressed without twist or shear 
Tinned clamp-type connectors permit use of 
either copper or aluminum 


SEE FOR YOURSELF 








All these features and more are conveniently, graphically 
explained and demonstrated in the “Allis-Chalmers Visu 
alizer.’ Call your nearby A-C district office and ask to see 
it. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, for 


more information om 


CHALMERS 





For uninterrupted power... 


combine these 3 features 


in your electrical system 








The 3 points above offer a simple rule of 
thumb for planning an electrical system that will 
provide uninterrupted power. 

Key to the operation of such an electrical dis- 
tribution setup is the switchgear. Allis-Chalmers 
has specialized in this type of switchgear engi- 
neering and offers these advantages to the user: 


SAVES SPACE ~— Allis-Chalmers switchgear 
compartments are designed with room to permit 
adding special transfer bus or ring bus arrange- 
ments without adding auxiliary cubicles. 


SAVES COST — No matter whether you elim- 
inate duplicate facilities or simply eliminate extra 
cubicles, there is a substantial cost saving 

with Allis-Chalmers switchgear. 


Select modern switchgear with 
adequate flexibility to keep 
up with plant modifications 
without obsolescence. 


Draw electric power from two 
or more power sources. 


Provide circuit arrangements 
designed to give continuity of 
service even when breakers 
are removed for inspection 
and maintenance. 


SAVES TIME — Allis-Chalmers dry-type bus 
joint insulation makes it easy to add or remove 
switchgear cubicles. No insulating compounds to 
melt ... no fuss... no muss. 


GET COMPLETE INFORMATION on Allis- 
Chalmers switchgear designed to meet needs for 
continuous power. Call your nearby Allis-Chal- 
mers office, or write Allis-Chalmers, Milwaukee 
1, Wisconsin. 





Ask for these booklets: 


Primary Switchgeor Arrangement for 
Chemical Plants 


Continuity of Service ot Distribution 
Voltages by Means of Ring Bus. 


Design Considerctions of Switchgear 
for Pipeline Substations 





ALLIS-CHALMERS 
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Once ina Blue Moon 
you'll need a 


new Power Plant 


... then Pioneer Service & Engineering Co. with 
53 years of experience in this specialized field, 
stands ready to help you with a complete service 
including preliminary plans, load studies and 
site selection, the design of the plant and 
arrangements for financing its cost. 

Our services and facilities are outlined 

in our booklet, “‘Pioneering New Horizons’ 

yours for the asking 


Pioneer Service & Engineering Co. 
231 SOUTH LASALLE STREET «+ CHICAGO 4, ILLINOIS 


rnsyiting ‘ re Power Plant Desigr 
Purchas and Expediting @ Financial Advisory Service 
Forecast, Lood Study and Performance Analysis 
T 


Stock Transfer and Dividend Disbursement 


ynce, Rate and Business Advisory Service 
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L-M’s new 
Luminaire Supports 
will hold a 


30 INCHES 





Here's the first complete line of brackets designed specifically 





to meet customers’ requirements for strength, minimum pole space 
(less than the rise of the bracket), and handsome appearance. 


vem for a gymnasium—but they are 

he extra-long 20-footers will s ipport 

1 accidentally put his weight on the 

s10Nn support members are all 

strength throughout the entire 

all been wind-tunnel-tested for winds 
snerous lateral strength 

y one inch per foot of bracket length 

ne brackets, which require not over 1.6 inches 

words, a 10-foot bracket requires only 10 inches 

> 20-foot A-frame bracket shown above requires 


le space. Installation instructions are marked 


ee Hh : nits y to hi le, install, and wire. The entire line is 


- reiated in appearance $0 that you in use several types in the same 


1 Ce 
yn, if desired. All types are available in galvanized steel or 


‘ ’ 


Four harmonizing styles of sup - 
ain, threaded, or street-ell end styles 


choice of pl 


ports, available in various aur fm f 
lengths up to 20 feet, in stee j 

os pwd =, Oat beteiie On Get Complete Information on 

sizes available in each style L-M Street Lighting Application Service 


y brackets that have all three advantage extra 
Upper photo: Strong pole fit trength, minimum pole space, and handsome design. L-M also offers 
ting has ample strength; held 

by %-inch thru-bolt and 2'4 seunenttiintd 
inch lag screws. Lower: welded servic Ask the L-M F 
support for braces adds 


cet lighting luminaires—incandescent, mercury vapor 
1 complete street lighting application engineering 
icld Engineer for information and bylletins. Or 





ne Material Company, Milwaukee 1, Wisconsin (a McGraw 


ty 
strength, minimizes vibration sctric Company Division) 


G LINE MATERIAL 
Stuer Lighting 











Now 150 kva on Single Pole. You can hang three L-M light 
50 kva obround transformers on a single-pole structure, obtaining 
25% more capacity and 15% less bending moment on the pole 
then with three 374 kve round tank design transformers. 


How L-M Obroun 





d Design Provides 


Additional Capacity On Structures 


New obround tank design is smaller, lighter, has shorter moment arm, 


retaining all outstanding Round-Wound” performance characteristics. 


By ALVIN B. COYLE 
Manager 
Transformer Sales 
Line Material Company 


i 


Now you can hang transformers of larger 
capacity on a pole structure with L-M’s 
iighter, smaller obround transformer 
tank design. The additional capacity is 
obtained without changing outstanding 
performance characteristics of L-M's 
Round-Wound design. 


Less Weight 


The obround design provides a smaller 
tank with less transformer oil, resulting 
in a lighter, easier-to-handle transformer, 
Cooling tubes are installed where neces- 
sary to provide the cooling surface for 
maintaining the same low hot-spot and 
top oil temperature-performance charac- 
teristics found in all other L-M trans- 
formers. In addition, the transformer's 
repetitive overload capacity is improved 


GY LINE MATERIAL Tho. 


as the result of the faster transfer of heat 
from the coils to the cooling air. 


Shorter Moment Arm 


L-M’s new obround design brings the 
center of gravity closer to the pole, which 
reduces the moment arm distance from 
the pole. The combination of lighter 
weight and less mément arm distance sub- 
stantially decreases the total bending 
moment on the pole and crossarms, and 
thus greatly increases the potential capac- 
ity of all your transformer structures, 

You can take advantage of savings 
such as these 

Larger transformers can be hung closer 
to the top of the pole, eliminating the 
need for a higher pole and additional 
spacing. 

Single-pole, three-phase transformer 
structures can now serve more load with 
the additional transformer capacity 
available. New 50 kva obround trans- 
formers have less bending moment on 
the pole and on crossarms than previous 
37% kva round tank design. Here L-M’s 


4 


light obround transformers may elimi- 
nate the need for costly two-pole struc- 
tures, 
Pole-Mounted 
167 kva Transformers 

L-M’s light-weight 167 kva transformer 
can be pole-mounted; provides a full 
167 kva of capacity on a single-pole 
structure. And it, too, provides L-M’s 
well-known overload capacity. 

To serve three-phase loads you can 
hang three L-M light 167 kva trans- 
formers or 500 kva on a two-pole struc- 
ture, eliminate expensive platforms, 
ground pads, or vaults in many in- 
stances, and make further use of existing 
facilities. 

L-M’s light, obround design trans- 
formers are available in single-phase 5 
kva through 167 kva in each standard 
distribution voltage class, 


Get Details On Lighter-Weight 

Obround Transformers 
Ask the L-M Field Engineer for application 
information, weights and dimensions on L-M 
obround transformers and the exclusive 
Round-Wound design. Or write Mr. Coyle 
at Line Material Company, Transformer 
Division, Zanesville, Ohio (a McGraw Elec- 
ric Company Division). 


Cvs 





You Can Hang 25% More Capacity 
With 15% Less Bending Moment 





COMPARE 374 kva round tank design 
50 kva L-M obround tank design 


3712 kva ROUND tank design: 
Moment arm from center of pole.1.615 ft. 
Weight 800 Ibs. 
Bending moment 800 x 1.615.... 1292 ft.-lbs. 


50 kva L-M OBROUND tank design: 
Moment arm from center of pole. 1.417 ft. 
Weight 775 Ibs. 


Bending moment 775 x 1.417.... 1098 ft.-lbs. 


L-M’s new 50 kva obround transformer has 15% less 
bending moment than the 37!2 kva round tank design. 


37% KVA L-M's NEW 50 KVA 
ROUND TANK OBROUND TANK DESIGN 
DESIGN 


Less Bending Moment — New obround tank design reduces 
the moment arm distance from the pole. The combination of lighter 
weight and smaller moment orm distance greatly decreases the 
total bending moment on the pole. When crossorm mounted, the 
lighter weight substantially reduces the bending moment on the 


crossorms. 


Less Weight, Faster Cooling—The obround design affords 
a small tank and less transformer oil, resulting in o lighter, easier 


to-handle transformer. Cooling tubes are installed where required 








to provide sufficient cooling surface 

in addition, oil ducts, located throughout the coil and between the 
coil and cruciform cross-section of the wound core, contribute to 
uniform efficient cooling 

Rapid transfer of heat provides faster cooling of the unit, in- 


Plus Outstanding Round-Wound 
Performance Characteristics 


creasing its repetitive overload capacity 


Both the physical and performance characteristics of 
L-M’'s obround tank transformer were considered in 
detail. The advantages of lighter weight and shorter 
moment arm were accomplished with no sacrifice of 
outstanding Round-Wound performance characteristics, 


Low Exciting Current: the continuously wound core 
of oriented-grain silicon steel strip provides a uniform 
flux path, thus permitting low exciting current. 


High Impulse Strength: high-voltage windings are on 
the outside of the coils, providing maximum distance 
between the high-voltage windings and the core. This 
permits ample creepage distance with generous insulation, 


High Short-Circuit Strength: round coils naturally 
resist radial short-circuit forces without damage or dis- 
tortion. Sturdy core clamps and strong blocking aid in 
preventing axial movement of the windings under short- 
circuit conditions, 


High Short-Time Overload Capacity: cruciform 
cross section of wound core and ducts between windings 


and layers provide excellent cooling for the entire unit. 


Now you can hang 167 kva directly on the pole, yet 
L-M's new lightweight obround has full 167 kvo 
continvous rating and no socrifice in overload copacity 


LINE MATERIAL 





Bird-proof Corrosion-resistant Direct connections 
hordware cut number of 
current-interchange 
points Silver-plated 
copper or brass 
current-carrying 


High-pressure 
contacts 


Tube cannot miss top contacts 


Standard 

EEIl-NEMA hanger; : Interchangeable tubes— 
all take standard 
20-inch fuse links 


angle or vertical 
mounting Bird-proof 


Hook-stick removal 
and replacement 


Shunt 


contact 
=, 


On Low Amperage Faults 
5 aiennasaaieiieneo - of: single venting, at bottom only, 
ll three voltage classes, Top 7 sos provides ample pressure to expel 
tacts and center hanger v / eee the arc and the fuse link, before 
inting are through-bolts " ; the tube drops down. In cases 
th insulated heads. These Hinge anchor of low amperage faults, only the 
keep the porcelain under com- - fuse link needs to be replaced. 
On high interrupting capacity 
cutouts, the expendable cap, 
above, right, remains intact, the 
same as the solid cap. 


lard mounting available 


pression, providing added Direct connections cut number 
trength and a completely bird- of current-interchange points 
root design. 


ay 


on Fuse cartridges and switch blades are completely interchangeable in 
‘ : each voltage class, providing immediate increase in interrupting capacity 
at small cost, and with a few seconds work with a hook-stick 


Standard Duty 

Single- vented . 

3000 Amperes )) Single-vented { \) Double-vented 
Interrupting Copacity 5000 ALC —~ 6000 ALC. 

(2000 Amps {4000 Amps (4000 Amps 

in 15 kv size) in 15 kv size) in 15 kv size) 


a a Medium Duty Medium Duty 


7 } 

Heavy Duty al // On High Amperage Faults 
H/ . interchangeable lood-breck pressure automatically opens the 

10.000 ALC. H, ortridges ore available for expendable cap at the top to 
(8000 Amps Ui/ Switch Blade each voltage class cutout provide double venting. No 
in 15 kv size) (/ 200 Amps Easy pulling oction breaks link bursting of tubes. Gas flashover 
/y is eliminated because no cutout 

¢/ 


Double-vented 


inside tub d orc is clecred 
ee ore 7 parts are in the path of gas dix- 


‘ before tube can drop, charge 





Available in 
three voltage ratings: 


L-M’s New “HDO” Open-lype Cutouts... 
The Cutout Development Of The Year! 


New “HDO” 100-ampere cutouts are the simplest, most rugged, easiest 


to operate in the industry today. Provide high interrupting capacity, 


bird-proof design; heavy construction, assuring economy. 


By R. W. KELLY 
Application Engineer 
Protective and Switching 
Equipment Division 
Line Material Company 


Here's a big new development in open-type 
cutouts that offers you a tremendous im- 
provement in performance, operation, and 
economical long life. 

The “HDO” is a big, rugged cutout. It 
is Strong, durable. It’s the easiest cutout to 
Operate you ever saw. Complete hook-stick 
removal and replacement of cartridges. Bird- 
proof construction. Silvered current-carry- 
ing parts with few current-interchange 
points assure ample capacity without over- 
heating. And it operates equally well on 
high and low fault currents. 


Positive Pressure Control 


A feature of the “‘HDO” is L-M’s exclusive 
pressure-controlled expendable cap. On low 
faults the pressure is confined, assuring con- 
sistent, reliable arc interruption. On high 
faults the diaphragm in the cap opens, re- 
lieving the pressure by providing double 
venting. 


Complete Line of Cutouts 


Prices for the “‘HDO”™ cutouts are ex- 
tremely reasonable, and the interchange- 
ability feature offers desirable future 
economies. The complete line includes cut- 
outs in the 5.2, 7.8, and 15 kv classes, with 
a full line of cartridges in standard- and 
heavy-duty interrupting ratings, and a 200- 
ampere switch blade. All cartridges take 
standard 20-inch distribution fuse links. 


Protection That Is Reliable 


The many desirable features incorpo- 
rated in L-M’s “HDO” open-type cutout 
assure positive action, dependable service. 
Completely bird-proof construction. 
Current-carrying parts all silver-plated 
brass or copper; this prevents false out- 
ages contact heating even 
after many years of operation. 


caused by 


Cartridge firmly anchored for closing-in 
tube cannot move upward; 
cannot pop out of bottom hinges in 


on faults; 


closing. 

All cartridges are designed for complete 
removal and replacement with a stand- 
ard hook-stick. 

Maximum interrupting capacities with 
any size link. Cutout interrupts any fault 
current from minimum melting of link 


to maximum cutout rating. 
Connectors mounted directly on station- 
ary contacts eliminate several current- 
interchange points. 
Tube cannot miss top contacts, which 
are heavy silver-plated springs and de- 
signed to serve as a guide. 
Corrosion-resistant, high-strength hard- 
ware has four to six times the life of mild 
steel. 

Get Complete Information 


Ask the LM Field Engineer for complete 
information about L-M’s complete line of 
open and enclosed fuse cut- 

outs and other protective 

equipment. Or write Line 

Material Co., Milwaukee 

1, Wis. (a McGraw Electric 

Company Division) 





Cartridges 


SIZES AND RATINGS 


——— —— 





Standard Duty Single Venting 
Solid Cap 
Medium Duty Single Venting 
Sold Cap 
Medium Duty Double Venting 
Expendable Cap 
Heavy Duty Double Venting 
Expendable Cap 
Switch Blade 








— — 


All cartridges and switch blades interchangeable in each voltage class 





Interrupting Capacity, Amperes 
15 kv 


5.2 kv 
ms a ae ‘a 
2000 A 


3000 A 


5000 4000 


6000 6000 4000 


10,000 10,000 8000 








200 amperes continuous 











LINE MATERIAL 


fuse cutouts and fuse links 





COATING RESISTANCE is carefully measured with 
equipment shown above. Adjustments are 
made on coating machine with data from 
this test 


a of 


EPSTEIN TEST IS MADE ON steel to re- 
check supplier report on watt loss per 
pound. Epstein strips are stress-relief 
annealed before undergoing tests. 
Multiple samples are taken from 
coils of steel, then tested in equip- 
ment shown above 


VISUAL AND MICROMETER CHECKS throughout all operations provide 
additional tests for size, lamination, and surface quality. At 
another point (not shown), core steel is annealed in special 
equipment in which atmosphere is controlled with respect to dew 
point to produce desired surface conditions. 





Temperamental Stee 


Suppliers Check and Allis-Chalmers 
Double Checks to Assure High Quality 
Core Steel... Top Performance 


for Transformers 


Suppliers apply tests to prove that core steel 
meets rigid specifications. But that’s not 
enough for Allis-Chalmers. Here’s what A-C 
engineers do to assure highest quality incom- 
ing raw materials. 


First step extends right back into supplier 
plants. Allis-Chalmers engineers personally 
inspect supplier equipment and processes at 
regular intervals. 


As soon as steel reaches an Allis-Chalmers 
transformer plant, re-checks of quality begin. 
They do not end until the completed trans- 
former successfully passes all tests on the 
final assembly floor. 


Proof of the effectiveness of these tests 
comes from the satisfaction of the hundreds 
of users of Allis-Chalmers transformers. If 
you would like further information on any 
of these rigid Allis-Chalmers tests for quality, 
your nearby A-C district office will get you 
more information. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, to arrange for a 
visit to Pittsburgh or Milwaukee so you can 
see for yourself why Allis-Chalmers offers 
the highest quality. 


A-4706 


STEEL SAMPLES are continuously checked 
to eliminate edge burrs that might 
result from cutting and slitting opera 
tions. Thus burrs cannot cut insula 
tion coating on adjacent laminations 
which could permit eddy currents to 
build up, with resulting hot spots in 
core. Interlamination resistance tests 


: after assembly provide further check 





. . . another advance in mercury lighting from G. E. 


Now 54% more light from 
G-E 400-watt mercury lamp 


New General Electric 
H400-RC] gives top 
color balance, too 


In another mercury lighting first, General Electric has 
raised the light output of the H400-RC1 mercury lamp 
from 12,300 to 19,000 lumens! This 54% increase in 
efficiency results from using a special fluorescent phos- 
phor as a reflector as well as to improve color balance. 
Its color characteristics are best of any mercury lamp for 
general lighting. Color rendition approximates a mix- 


ture of % filament light and % mercury light. 


The new G-E H400-RC1 mercury lamp has a life rating 
of 6000 hours at 5 or more hours per start. It operates 
on the same equipment as all other 400-watt mercury 


lamps and is interchangeable in most reflectors, 


With its controlled beam, good color, easy mainte- 
nance, and high light output, it is first choice for most 


mercury lighting applications 


For more information on how this new mercury lamp 
can fit your operation, call your G-E Lamp supplier, or 
write General Electric Company, Lamp Division, Dept. 
166- EW-4, Nela Park, Cleveland 12, Ohio. 





COMPARE NEW G-E RCI WITH OTHER 400-WATT MERCURY TYPES 





NEW RCI VS H400-E1 


@ Light on the work r } 


equal or greater in 


most equipment 
@ Adds color balance 


@ Less maintenance 








NEW RCI VS H400-J1 


@ Delivers 10-20% more | i 


light on the work in 
most equipment 


@ Has somewhat better 


color balance 


@ Lower cost of light 





NEW RCI VS H400-Al 


Fz 
@ 35% more light on } 


the work in most 
equipment 


@ Has good color 
balance 


@ Lower cost of light 
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Spiral-Bevel 


Here are features which make these single reduc- 
tion Spiral-Bevel Units outstanding: 


e High Efficiency . . . 97, 98% with small heat 
loss. 
Precision generated Spiral-Bevel Gears, case 
hardened for long service life. 
Heavy duty housing construction. 
High dome permits mounting fan directly on 
unit, with ample clearance below fan blades. 
Spiral-bevel pinion is supported by additional 
outboard bearing, thus preventing any pos- 
sible pinion deflection. 
Oversize bearings give extra long life. 
Top bearing is continually flooded with oil— 
no grease fittings are necessary. 

e Economical to operate. 


@ Reducer meets all AGMA standards. 


These widely used Cooling Tower Drives are made 
in 5 sizes, rated from 15 h.p. to 75 h.p. at 1750 
r.p.m. motor speed, with Ratios ranging from 31 
to 9'2:1. 


Be sure your next Cooling Tower is equipped 
with this dependable Philadelphia Drive. Literature 
upon request. 


Cael 
coounmse TOwte CarveEs 


Write for Catalog CT-53, 
which illustrates and fully 
describes all types of Phila- 
delphia Cooling Tower 
Drives and their applications: 
Spiral Bevel, Helical-Spiral 
Bevel and Worm Gear. 


Industrial Gears & Speed Reducers 
| ARNE RMR 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. LimiTorque Valve Controls 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA ~ & 
Virginio Geer & Machine Corp. Lynchburg, Vo . ESTABLISHED 1892 
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IR&T transistorized 


Pp! 


= 


@ Unexcelled continuity of service 
@ Maximum reliability 

@ Minimum maintenance 

@ Reduced power consumption 


*NOW IN COMMERCIAL PRODUCTION 


Motorola's specialized research has provided transistors toilor-made 
for power utility applications. The potential 40,000-hour life of the 
transistor provides the ultimate reliability on a low maintenance, 


non-outage basis. 
All tronsé 


RELIABILITY 


Motorold New frequency-shift power line carrier with unique 
Motorola hetrodyne transmitter and superhetrodyne 
receiver has many advantages. Transmits highest 
speed information at close 500 cycle spacing throughout 
the entire carrier band. This new equipment can 





assure maximum utilization of the carrier spectrum. 
Reduces power consumption up to 75%. Transmitter 
uses push-pull tubes in high reliability power output 





stage. Provides a superior communication medium 
for all telegraphic, keyed, and low frequency signals 


Mail this Coupon Today 


Motorola Communications and Electronics, inc 
Dept. EWO, 4501 Auguste Bivd 
Chicago 51, til. 


[} Send more information on Frequency Shift Power Line Corrier 
[] Hove an Industrial Communicetions Engineer call. 


Nome Title 


Motorola Communications & Electronics, Inc. Company 


Address 
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the features you want 


WEW Sangamo 


The new Sangamo Power Capacitor combines features which result 
from efficient design, the use of materials developed by modern 
chemistry and metallurgy, and exact processing methods —all to 


assure performance stability. 


COMPLETELY CORROSION-PROOFED CASE 

Tin-plating of the steel case eliminates rusting 
during processing, and aluminum metallizing re- 
sists corrosive elements in service. Even if the 
external surface is scratched through to the bare 
steel the aluminum being anodic to the steel, pro- 
vides electro-chemical protection. Here are the 
five steps required to give Sangamo’s enduring case 


finish 


0 Case is tin-plated inside and out 


@ After impregnating and sealing, capacitor is 
sandblasted, preparatory to aluminizing 


© Several coats of molten aluminum are sprayed 
on case. 


4) Primer coat of vinyl-base resin paint is applied 


Final coat, also of vinyl-base resin paint assures 
a highly weather-resistant finish 


/y SOLDER-SEALED 
. 2 BUSHINGS 
ay 


Bushings are permanently 
and hermetically bonded 
i. to the cover, a bond which 
is mechanically strong, too. 
Ihe capacitor can be han- 
dled by the bushings with- 


out the slightest danger of loosening the seals. 


TEMPERATURE STABILIZED IMPREGNANT 


Sangamo’s stabilized Diaclor will not congeal at 
the lower temperatures. Hence, Diaclor capacitors 
can be operated in switched or unswitched banks 


at temperatures as low as minus 40 C. 


TIN-COATED PARALLEL GROOVE CONNECTORS 


Copper or aluminum conductors—from 28 solid 
to #4 stranded — can be used. Tin-plating retards 
corrosion. Connections can be made without re- 


moving terminal nut. 


STANDARD MOUNTING 


Mounting dimensions have been standardized to 
enable mounting in NEMA standard hangers. 
NEMA standard one-unit, two-unit and three or 
four-unit hangers are available from Sangamo. 


If you would like to know more about Sangamo 
Power Capacitors, write today for your copy of 
Bulletin 1120 or contact the Sangamo representa- 


tive in your area. 


—"— SANGAMO ELECTRIC COMPANY ——_—_— 


SPRINGFIELD, ILLINOIS 
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Only the most modern equipment is used to 
make Sangamo Power Capacitors. A brand 
new “controlled conditions” plant has been 
built to make sure there can be no source con- 
tamination during manufacture. Process tests, 
factory acceptance tests, and capability tests 
safeguard the high quality level of Sangamo 
Power Capacitors and help to make sure that 


their service life is long and trouble-free 


NOW AVAILABLE IN THESE RATINGS 
2400 Volts 25 KVAR 
25 KVAR 


60 Cycles 
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KIMBLE 
Tempered 


Pin 


secret Temper ng i 


srter-turn Kimble development in glass insulators 


: oe , . new el to the many 
If it’s on the pin, it's in service 8 NEW CemeR: 10 te many 
f A.L.E.E. standards 


virtues of glass insulators. Kimble 
ire more than strong enough 


tl severe tests required 


how tempered giass can 


sts. Writ 
that gives comy 
S mble Glass Compa 
iry of Owens-lllhir 
EW-4, Box 1035, Toledo 1, Ohio 


KIMBLE INSULATORS Owens-ILLINOIS 


AN (I) PRopuct ENERAL OFFICES - TOLEDO H1IO 
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ALL TYPES’ OF 


LIGHT 


Now Available With 


JOSLYN 


\ 
\ 








TYPE I 


3-WAY 
TYPE ti— 


4-WAY 
TYPE li— 











JOSLYN 


LUMINAIRES 


\ 
\ 
\ 
\ 


Joslyn \unior Luminaires with 


% 
Clear Rippled Globes: 


, * 
\ 
‘ 





Side of Street Mounting 


\ 
LES. T IV talog No. J60324F 
ype Cage og No ‘ on Wide Streets 


- \ 





\ 
" t f St 
Catalog No. J60325F Center of Street Mounting 


\ 
\ 


at Intersections 





Above Catalog Numbers apply ¢ o Wedge Band Luminaires with 


‘ at) NY BANE ofits Tk Mediy m Muluple Socket. Same 
r Num bed »n following page 


5 
\ 


\ Ahi) 
Yoglyn Juni Aina 
oglyn Jun ar ir i 
s1y Jualgialgeamionires, with 


2 


fare: 





Center of Street Mounting 
on Norrow Streets 





- eet Mounting 
FO Brreets 
ee 
Add M 


tat ag 


éts 
‘oe 
; Ae +3 Woy 
Neri ton 


PHor 45° Mounting ot 
4-Way Intersection 
los! Sk giieiiionamedatieg 4). vs 04 be furnished with 


All Junior Lumincires with Style 30 or 60 
Annee ’ " re in any light distribution 


Heads of Die Cost Aluminum ore sitable for 
operction on Multiple Circuits with 2500 
Lumen incandescent Lamps 


JOSLYN MFG. AND SUPPLY CO. 
Chicago 








Joslyn 4-ft. Upsweep Pipe Bracket, 
Catalog No. J714004F with Joslyn 
Automatic Latching Junior Luminaire, 
Catalog No. J60324H. 


Joslyn Junior Luminaires 


Style 60 Style 30 


Junior Automatic Latching 


Junior Automatic Latching 
Luminaire Catalog No. J60422H 


Junior Luminaire With Rippled 
Luminaire Catalog No. J60324H 


Globe Catalog No. J30325H 


JOSLYN MFG. AND SUPPLY CO. 
Chicago, Illinois 





and for the same reason: It'S [VII 


All rubber floor coverings have to be vulcanized in a 
metal mold—mold-cured. It’s the only way they can 
survive the punishment handed out by the hundreds of 
ton-miles of grueling wheel and foot traffic that is daily 
routine for most industrial installations. The toughness 
and resilience that only mold-curing can guarantee 

are the secret of rubber floors that wear on, not out. 


Long-lived Hazacord cables have to be mold-cured, too; 
and they are. Bending, twisting, flexing, scraping, 
dependable portable cable service demands the toughness 
and durability that mold-cured Hazacord guarantees 
Even, thorough vulcanization in a metal mold yields a 
compact cable assembly that is strong yet flexible, tough 
yet workable. And the Hazaprene ZBF sheath is 
permanently effective protection against flames, 

acids, alkalies, oils and moisture. 


For any portable installation up to 15,000 volts, 
there is a mold-cured Hazacord construction that will 
save you money and trouble. Ask your jobber or 
your nearest Hazard representative or write for 
Bulletin H-451, Hazard Insulated Wire Works, 
Division of The Okonite Company, Passaic, N. J. 
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PROUDLY 
ANNOUNCES 
the 


UNI-BUS 


BUSWAY 


A New Concept in busway systems that obsoletes all 
other methods of carrying current. 


* Low Voltage Drop in PLUG-IN AND FEEDER 
TYPES 


* High Short Circuit Strength in PLUG-IN AND 
FEEDER TYPES 


* ONE FLEXIBLE FITTING makes elbows, offsets 
—simplifies engineering and eliminates costly 
delays 


* COMPLETE SAFETY because live bus bars at 
plug outlets and live connections in plugs are 
eliminated 


ae Clit Lave Cat 


BETHLEHEM, PENNSYLVANIA 





t: ce 
i i — 
' H\ ee yes 
* \ + 
ah Wy \" . 
~ ' \\ - 
May 
% 2 x : \ 
ee \ . \ my 








LONG LIFE 


Wisconsin Power and Light Co. looks to 
the future with Chase Condenser Tubes! 


To guarantee years of efficient, trouble-free Chase Antimonial Admiralty contains the 
condenser service, Wisconsin Power and right amount of antimony needed to with 
Light Co. called on Chase to supply the 6,419 stand dezincification. What's more, the uni 
Antimonial Admiralty condenser tubes form grain size and excellent grain structure 
needed in their new Rock River station of Chase Antimonial Admiralty means that 


Chase tubes are rugged enough to stand up 


under heavy stresses in the field 

Chase can help you supply dependable, low 
7 cost electricity—by adding extra years to con 

denser life. Write today for free Chase Con 
S denser and Heat Exchanger Tube Booklet 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 


ARary’ Checage Bete! iat hagees New Tort 
Atasta C mw ona! Gand Rapes A pwaunee Praadeiph + 
batt mare rd nom Hee Woneagpe + P thse g? 
Sestes Cows et anege : Sewn? Providence 
Charette eee Kenees City Me = Hew Oricens ftoches's 
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SECTION THROUGH GATE AND DAM 


DO YOU NEED MORE WATER STORAGE— 
MORE CONTROL OR SPILLWAY CAPACITY... 


s often the most economical way to meet increased demands on 
ower supply. This problem can be quickly and economically solved on existing 
1 Bascule Crest Gate. Advantages of the SMS-Bascule are the speed and ease 


of operation I 


1 for flood control and for sluicing away debris and ice 


with 


SMS-Bascule Gates are electrically or hydraulically operated 


by automatic and/or manual controls 


Hydraulic Gates & Hoists 
According to your needs, gates can be made in lengths up to 100 ft. urbines Trash Rakes 
and up to 10 ft. in height Pumps Accessories 
Hydrodynamics has been our specialty for over 75 years. For 
more information on hydraulic turbines, bascule gates and other 


accessories, write to the §. Morgan Smith Company HYDRODYNAMICS 


York, Pennsylvania. 


nee Rotovalves Free-Discharge 
; Ball Valves Valves 


Butterfly Controliable-Pitch 
Valves Ship Propellers 


AFFILIATE: S. MORGAN SMITH CANADA, LIMITED, TORONTO 
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PREFORMED DEAD-ENDS 


don't stip, 


EASILY 
INSTALLED! Guard against damaging high concentrated pressures at 


dead-ends . . . avoid outages with Preformed Dead-Ends. They firmly hold the 
conductor snugly and securely with a “velvet-glove” grip. Make them your standard 
dead-end for both insulated and bare conductors. 

They are the easiest installed dead-ends you've ever used. Proved by extensive tests, 
both in the laboratory and in the field, Preformed Dead-Ends withstand tremendous 
strain even under constant intermittent loading conditions. 


Prove to yourself that they are outstanding—both in service life and economy. 
Write or call for more facts. Telephone Cleveland: EX-1-3571. 


PREFORMED LINE PRODUCTS COMPANY 


5349 ST. CLAIR AVENUE + CLEVELAND 3, OHIO 
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V4PROVE YOUR TH1RO 





BOOST SAVINGS IN ENGINEERING, EQUIPMENT, 





a 





PETTICOAT INSULATORS FOR 
THIRD RAIL SERVICE TO 4160 VOLTS 


HIGH MECHANICAL STRENGTH, with tensile and cantilever 
properties for heavy-duty over or under-running applica- 
tions. Extra heavy petticoats to stand industrial abuse. 


QUALITY MATERIALS, using high grade wet process, glazed 
porcelain to assure permanent efficiency. 


UNSURPASSED ELECTRICAL PROPERTIES, with extra 
leakage distance and self cleaning surface to 
lessen effect of contaminations leading to shut- 
downs. Petticoat insulators also recommended for 
dirty low voltage systems. 

ALL PURPOSE HARDWARE available for rail, angle or 


wire service 


COLLECTORS FOR UNDER-RUNNING CONTACT SYSTEMS 


HIGH AMPERAGE .. . collector arms used in multiple units for highcapacity (2400 amp. shown). 
DEPENDABLE .. . contact surface protected against sleet and dirt; bearings sealed against grit. 
LONG LIFE, HEAVY DUTY ... vital parts are stainless steel; contacts are extra large. 

NON-ARCING BEARINGS ... integral insulating bushings insure current transfer through shunts. 
WIDE OPERATING RANGE... will accommodate vertical and horizontal misalignments. 





RAL INSTALLATIONS 


.4 > 4-5 oe), | ae (0) 2) Sf og a 
__ INSTALLATION, MAINTENANCE AND PRODUCTION 


AAR POE) IEE A ABP. OB I He mn eA 








STRAIN INSULATORS FOR 
CRANE BRIDGE ANGLES 


This new insulator now TOPS in the field. 


@ SMALLEST SIZE: 2” diameter; accommodates 
smaller angles and permits closest conduc- 
tor spacings. 


@ FUNCTIONAL SHAPE: small end provides 
extra clearance for collector. 


@ LONGER LEAKAGE DISTANCE: reduces pos- 
sibility of shut-downs due to contamination. 


@ INSULATORS COST LESS than wooden sup- 
ports. 


@ STEEL INSULATOR INSERTS are free of 
shrinkage . . . never vibrate loose. 


@ HIGH STRENGTH — tensile and cantilever — 
minimizes breakage. 


@ STRAIN HARDWARE available for all insu- 
lators. 





XVE “Econo-Mizer” CRANE COLLECTOR 
FOR PICK-UP WIRE SYSTEMS 


The XVE “Econo-Mizer” crane collector. In- 
cludes all advantages of strain insulator 
above, plus... 


@ NEW LOW COST: entire assembly costs less 
than castings alone for other type collectors. 


@ MULTIPLE SAVINGS: replacement of com- 
plete body assembly is quicker . . . easier 
. . cheaper than repairing. 


@ LONGER SERVICE: carbon contacts give 
greater life and reduce arcing. Graphite 
lubrication prolongs wire life. 


@ INTEGRATED CONTACT electrically bonded 
to collector body for uniform efficiency; 
shaft is permanent part of insulafor.* 


@ COMPACT: designed for closest wire spac- 
ings. 


*Collector also available without insulator. Photo: Actual Size 


Write for details on these third rail system improvements 


me J siF-{-(-11-)a1t- + aE 





FISHER-PIERCE 


The extreme versatility and quality of Fisher-Pierce 

for CVE ry photoelectric lighting controls is evidenced by their ; 

. widespread use over the past eight years, in controlling 

. ] . hundreds of street lighting systems .. . aircraft 

4B i 4 obstruction and beacon lights outdoor signs and 

lig iting system store window lights. . . eo loading and storage area 

. lights . . . poultry house and roadside telephone 

req uirement illumination, etc. All Fisher-Pierce controls employ a 
basic circuit whose dependability, ruggedness and 

trouble-free performance have been proven in use. 


- 





SERIES 63300C CONTROLS 


Rugged, easily installed, accessible units 
for switching up to 3000 watts of lighting 
load. For operation at 105-130 or 
210-250 V, 50-60 cycles. Standard models 
come with SPST, SPDT, or DPST power 
contactors. Special models ore available 
with a switching capacity of 6000 watts. 
The electronic chassis is enclosed in a 
weatherproof watt-hour meter cose 
assembly which plugs into o standard meter 
socket. The new 63300C design represents 
the results of eight years’ extensive, ‘ 63300C 
specialized experience in the field. 


SERIES 64400 CONTROLS 


Small, compact, low cost units for switching 
1000 watts of incandescent, mercury or 
sodium vapor lamps at 120 V, 50-60 
cycles. Designed for use as an integral port 
of various manufacturers’ luminaires, 

os well as for ballast, pole top, 

cross arm, standard and other mountings. 
Low initial cost and low maintenance make 
the use of one Series 64400 control 

per lamp economically practical for 

new street lighting installations 

and isolated locations. 








MULTIPLE RELAYS FOR SWITCHING LOW VOLTAGE 
OUTDOOR LIGHTING CIRCUITS 

Fisher-Pierce multiple relays incorporate a maintenance-free mercury 
plunger relay conservatively rated to switch 30 omps. at 110-115 volts 
AC. Series 100 relay is housed in a standard meter case and is available 
x with or without line and coil protective equipment. The low cost Series 

e e 200 (not shown) is housed in a weatherproof cast aluminum case. Both 
nitelighter series are designed for outdoor use as pilot wire control or for cascad- 


ing street lightin« rcvits. Available with normoll open or normal! 
9 9 9 y op Y 


» +» for automatic control of home lights closed relays 








An inexpensive, compoct, avtomotic control meade 
perates on Complete Specifications and Data 
watts. Plug lomp 
9. foce Available on Request 
pom. hol 


ot down 


te is © THE FISHER-PIERCE COMPANY, inc. 


deoter, or if he 


Se Reeey Gat Cee : 82 Pearl Street, So. Braintree, Boston 85, Mass. 


A NITELIGHTER will be sent 

postpard and insured. EXPORT. PHILLIPS EXPORT CORP N CANADA 
DIVISION OF NORTH AMERICAN PHILLIPS NORTHERN ELECTRIC 
100 E. 42ND STREET NEW YORK 17, N.Y. CO., id 
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HECK THE ADVANTAGES OF THE 
B TYPE wag FOR DISTRIBUTION 
LINE SWITCHING 





Is it a profitable practice to use premium-type WAG Air Break 
Switches for distribution line switching? The answer is a 
resounding yes, if the experience of utilities throughout the 
nation is any criterion. A check of the advantages will tell 
you why: 


Complete Dependability igh contact pressure and wide contact 
deflection combined with heavy construction make the distribution 
level Type WAG particularly reliable under all service and climatic 

» on ns sho r ‘ pac — oO he crease s vo 
OKLAHOMA—This photo shows Type n om ns, With hort circuit capacities on the increase, it is your 
WAG switches on standard switch a Cae 


frame, pole-top mounted. 
Trowble-Free Service Shuntiess construction, a simple system of 


controls, only three moving elements, and greaseless bronze ball 


STANDARD SWITCH FRAMES bearings add up to make the WAG virtually trouble free. Install 
OR STEEL CROSS ARMS it! Forget it! 


with standard controls are now available in Ease of Operation —A simple system of cranks and levers arranged 
T rr . 0 oO - os oO sle mechani ctio . ne Oo « 

stock for pole-top mounting of Type WAG to provide the most favorable mechanical action is the secret of it 

. . smooth, positive operation—even under a heavy coating of ice. 

in conventional manner. For further in- , ' 7 

formation on this inexpensive method of a a a d 
| The Type WAG is ideal for sectionalizing, disconnecting or 

mounting, write direct to factory or ask . 

by-passing. Get full facts from your Southern States repre- 

sentative, or write for Bulletin No. 390-R, and you'll specify 


Type WAG Switches for your distribution systems, too. 


your Southern States representative. The 
WAG is also designed for mounting on 


wood cross arms. 


o = oa 
IN CANADA: Dominion Cutout Co., itd.. Toronto 
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“BUFFALO” PACKAGE PROPELLER FANS 


are giving excellent results in removing excess heat from 
boiler rooms of large utility stations and industrial power 
plants — efficiently “moving out” large volumes of hot 
air to make boiler rooms cool, pleasant places to work in. 
The large 96” Package Propeller Fan shown is typical of 
the unusual efficiencies in this popular “Buffalo” line. 
Moving 80,000 cfm at 14" static, it requires only a 15 
H.P. motor. These fans operate against as high as 1” pres- 
sure, and sizes range up to 144” (this 12-foot wheel 
delivering 250,000 cfm!). For the economical answer to 


boiler room cooling, write today for BULLETIN FM-1234. 


“BUFFALO” AXIAL FLOW FANS, too, 
are becoming increasingly popular 
with power plant operators because 
of their extremely high efficiency, 
light weight and suitability for duct 
mounting. If practical, heated air 
from the boiler room may be dis- 
tributed to other areas by duct 
These fans have the “Limit-Load 
horsepower characteristic they 
cannot be overloaded. At right is a 
i-fan “package” unit now effec- 
tively cooling a prominent power 
plant. WRITE FOR BULLETIN 
45434-C. In all “Buffalo” Fans, you 
get a built-in value known as the 
Q” Factor the product of 78 


years of air handling experience 


the buut-wam 
s frouvie ree 


ne lite 


BUFFALO” ALSO BUILDS the Induced Draft, Forced Draft, Primary Air, Gas 
Recirculating and other Fans that are helping to produce economical power for 


many of the country’s best-known installations. WRITE FOR BULLETIN 3750. 


BUFFALO FORGE COMPANY 


212 MORTIMER ST. BUFFALO, N.Y 
PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ontario 
Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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What to look for when buying 


SPORTS 


AF LOODLIGHTS 


Some floodlights give you more for your money than others. 
Make sure you get all the time-tested features that mean easier 
installation . . . less service trouble longer operation 


greater economy over the years. Be fore buying any floodlight, 
ask yourself these questions . 








CROUSE-| Mfr, | mir ae Mfr. 
HINDS 
FEATURES TYPE FLA 





+ 


ond cleaning? 








? 
occurate aiming 
ight on the axis for more 
2. Is there o sig 








e No 
e e door catches adequate for pe one ea 
3 


tightness? 








_ an t have a backdoor for easier lamp replacement Yes 
1. 
| 
| 
eo 
No | 
+ 





: ditional costs? 
4. Is the floodlight wired, eliminating ad 





lamps 
Is the socket shell plated to prevent corrosion and lamp 
Be n? 





freezing” _— a 


. 227°¢ | 269°C | 211°C| 259°C | 
What is the mary temperature | | | | 
6. UL moximum safe operating temperature 200°C 7 al | | | 


231°C | 173 


ou —_—_—_—_—_—— * | a c} 150°C 
What is the enble temperature | | 
7. to minimize insulation deterioration) 


9 
8 Is the lens heat-tempered to prevent breckage 
. 


n test? 
9. Will the Floodlight withstand the UL rain tes 


? 
10 Are the gaskets odeaquate for permonent weather -tightness 
. 


Is the floodlight rigidly constructed for 


© 
vc 
) 
a 
fo} 
— 
c 
< 
_ 
© 
”“ 
x 
© 
> 
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” 
vc 
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longer life and 
? 
occurote aiming 


Yes 
lity wiring 

nce to y 

12 c . rotate the wire entranc o mp 

















7 ; ; ; 9 NM.T NLM NLM MM 
| > Seek aii beom spreads ore avoilable and whot ore - , a 43.5% 43 8% 4) 2% NP 
13. their efficiencies? 35° 484% 503% 49.1% 505% 45.2% 
50 50.2% WN.M NM N.P N . 
80 57.8% 56.3% 58.4% N.P N 
‘NLM. Net mede » by this company [NLP Net puetiches. 











@ Crouse-Hinds’ illumi mation engineers will be glad to discuss 
your floodli ighting problems with you at your convenience. Free 
Bulletin containi Mg sports foodlighti layouts for all night 
sports and complete specifications of type FLA floodlights sent 
om request 


ae, CROUSE- TITY: COMPANY 


Pactesivety throwgh SYRACUSE 1} 
GLecveicas 
X OisTRisvToes 


~~ 


FLOOOLIGHTs CONDULETs 
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THOMAS makes all Five 


EEI-NEMA STANDARDS show five designs of high-voltage pin-type insulators. Although we 
catalog 10 high-voltage pin-type designs, we are 100% behind any standardization that we be- 
lieve helps the Industry. Therefore, we suggest that Users specify the five EEI-NEMA Standards 
for their high-voltage pin-type requirements. 

Thomas insulators are backed by 82 years of ceramic experience and knowledge. Quality ma- 
terials, precision manufacturing and PROOF OF PERFORMANCE make THOMAS porcelain 
the standard of comparison for discriminating engineers throughout the Electrical Industry. 

Specify Thomas EEI-NEMA STANDARDS for your porcelain requirements. These Insulators 
are offered with the Thomas, Patented, Noise-Free, under-glaze treatment at no extra cost. Sim- 
ply specify the catalog number with the suffix "Q-T.” 





LISBON, OHIO 
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Tuning in for radio transmission. Each item 
of equipment not much bigger than a suitcase 


A leapfrog telephone system 
for the Armed Forces! 


Amplifiers like t 

every 5% miles in the cable por 

tions of t system. They are 

weatherproof, can be used on a 
le or the ground, and will even 

work under water. The system 
3€S a Spiral wound cable devel- 

oped by the Signal Corps 


Easily raised antennas 


send or receive for the radio 








Cross arm warpage 
is no problem with 
a self-aligning > 
Tilting Insulator 
AG-20 Switch 


A , POWERFUL ICE-BREAKING ACTION 
The blade pivots on pin (3) before 
\ en opening movement begins 


Silver to silver contacts 


Braidless front contact 


HERE'S HOW 3E GIVES TIGHT CLOSURE 
EVEN WHEN THE SUPPORT IS WARPED 


oO Wide rounded contact for easy entry 


© Ample lateral motion 


© Blade pivots on full-floating pin for 
rocking action 


If you are looking for safe, sure, low cost switchgeor 

the 3E Tilting Insulator Switch is the answer. It can 
be easily and quickly installed . . . will align itself and 
operate effectively regardless of the pole's condition 





F lete details write f 
a er ene nee 34.5 KV, 400 Ampere, switch 


Bulletin No. 323 
34.5 KV, 400 Ampere, switch 




















ELECTRICAL ENGINEERS EQUIPMENT Co. 


MELROSE PARK, ILLINOIS 
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The Ansul dry chemical fire equipment pictured above dry chemical piped systems, custom engineered for the 
includes portable hand units, wheeled and stationary units hazard. Ansul equipment is listed and approved by Under- 
and a jeep installation. Ansul also manufactures automatic writers’ and Factory Mutual Laboratories. 


Only Ansul offers a 
Five Year Equipment Warranty 








Your assurance of fast, dependable fire protection 


For you, the buyer of fire equipment, Ansul’s 

important 5 year warranty means many extra sf 
years of fast, dependable protection. It also Call th VV — 

means freedom from costly maintenance checks . e€ A nsu . lan . 

and repairs. Get in touch with your local Ansul 


; ‘ : man through the “yellow pages” or 
Special design and construction features make write ANSUL CHEMICAL COMPANY, Fire 


this warranty possible. Ansul’s weather-tight Equipment Division, Dept. F-153 
construction keeps out moisture, resists cor- Marinette, Wisconsin. Write Ansul for 
rosion. Patented nozzles deliver the right kind POPS A OD FS ECD 
of stream for your hazard. A sealed pressure 
cartridge puts Ansul’s “Plus Fifty” dry chemi- 
cal to work immediately—no delay or lag. 

Finally, rugged construction makes it possible * 
for Ansul equipment to give peak performance 
under the toughest operating conditions. 
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ron » high conductivity joint 


Wee - 
KEARNEY | 
SERVICE ENTRANCE SLEEVES 


... They Squeeze On in Seconds 


Here’s how to help your crews make faster, 
neater and more dependable service entrance 
hook-ups. KEARNEY Service Entrance Sleeves 
are designed and engineered to make quick 
connections that cannot loosen. 


These sleeves are available in sizes to fit all 
commonly used conductor combinations. Sizes 
are instantly identified by the color-coded plastic 
caps that seal KEARNEY’s Conductive Paste 
inhibitor (Kearnaline) into every sleeve. 


Just a few indents with KEARNEY ’s specially 
designed hand tool and one man will make 
perfect connections easily ... better connections 
than with older type connectors. 


JRK.260 
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nners for the Garrison 
hydroelectric in ire the large their kind 
1. 18! eet in meter, set high and 17 
ers ever cast 
ing 1s 134.000. lin 
Because of their size, these ru id to be 
by inland waterways from Baldwin's Eddystone 
plant near Phil lphia. The photo shows the firs 


ent to the ¢ OTps of Eng 


U.S. Army, flood control and power generating project 

ge up the Hudson River to 

the Erie Canal and across the Great Lakes to § iperior, 

| by Baldwin carried 

it the rest of the way to Garrison Dam on the Missouri 
r near Riverdale, North Dakota 


Idwin and Pelton hydraulic turbine 


It was transported on this b 


Wisconsin. A special railway car b 


{ new bulletin on Ba 

opments has just been printed. If you'd like a copy, 

ise write to Dept. 5207, Baldwin-Lima-Hamilton 
Corporation, Philadelphia 42, Pa 


Eddystone Division 
BALDWIN -LIMA -HAMILTON 





heat 1 tant), AQUASEAL (heat and moisture 
resistant—low SIC), GENCORONE (ozone- 
resistant oil base), BUTARONE (ozone-resistant 
b ityl base). 


Outer coverings include rubber, neoprene, GEN- 
CASEAL, lead, reinforced neoprene over lead, and 
textiles (cotton, glass, asbestos, sisal, jute, rayon). 
Armor finishes include steel, bronze, aluminum 
interlock; flat steel, and galvanized wire armor. 
pular and versatile products are made to 

ry operating condition. Where standard 

for your particular use, 


r 
ill be made to meet your 
ete facts before you buy. 
slp to solve your wire and cable 
f copper and aluminum con- roblems. And, remember, that General Cable is the 
GENCASEAL (Thermoplastic onl 1anufacturer who can supply all your wire 
THERMAX W (moisture and and cable needs! 


GENERAL CABLE 


CORPORATION 


Sener t Sass y toa ly tat a Ah 
utive Offices: 420 Lexington Ave., New York 17 «Se 


SALES OF F ICES: Atlanta ¢ Baltimore ¢ Boston e Buffalo 
e Ck and ¢ Dallas ¢ Denver © Detroit 
ro (N. C.) © Houston ¢ Indianapolis 
(Neb.) ¢ Los Angeles ¢ Memphis 
lis ¢ New Haven ¢ Newark (N. J.) 
iphia ¢ Pittsburgh ¢ Portland (Ore.) 
Rochester (N.Y.) © Rome (N. Y.) 

i » Francisco ¢ Seattle ¢ Springfield 

e © Tampa © Tulsa © Washington, D. C. 
BARE, WEATHERPROOF, INSULATED WIRES ond 


CABLES FOR EVERY ELECTRICAL PURPOSE 
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Westinghouse'Design 14 Compressors 


Engineered to Handle Any Job— 
500 to 200,000 cfm at Pressures up to 110" w.g. (4 psi) 


Design PaG@. ea 


with ether motor 


WIDE RANGE OF APPLICATION QUIET OPERATION— 
IN POWER GENERATION AND INDUSTRY C asin proportions and streamlined ts passares 
Here is a line of centrifugal compressors for wide appli- make Westinghouse Design 14 Compressors inherently 
cation quiet. Accessory sound-absorbing trunks of proved de 
In the power field, they provide economical sign available to reduce noise level even further where 
forced draft for pressurized and cyclone furnaces. required because of location 
Industrial uses include such varied applicctions 
as combustion, catalyst conveying, scavenging, MORE FACTS? 
flotation, aeration of liquids and many others. Call your nearest Westinghouse-Sturtevant Sales Engi 
These compressors maintain constant pressure over a neer he’s the ““Man with the Facts” on heating, air 
wide range of air output—also available with adjustable handling, and electronic air cleaning or fill in the 


inlet Spin Control for economical part load operation coupon below 


WESTINGHOUSE 
AIR HANDLING 


you caw Be SURE...1F r7s 


Westinghouse 
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Looking east toward Schiller Station and the Piscataqua River. Addition housing FW 
steam generator now being erected on the right of the present structure. Consulting 
Engineers: Jackson & Moreland, Boston, Mass 

















Cross-section of one of two identical Foster 

Wheeler 2-drum steam generators at Schiller 

Station, Portsmouth, N. H. Design pressure 
final steam temperature 9S0F 
ty 450,000 ids per hr 
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“teem nsamacn er 


demand for electric service in New Hampshire 


Foster Wheeler 450,000 |b per hr steam generator, installed 

in Schiller Station of Public Service Company of New Hampshire, 
has augmented station’s capability by over 50,000 kilowatts. 

A second Foster Wheeler unit, now under construction, 

will contribute an additional 50,000 kilowatts 

to the rapidly growing power-producing facilities of this 


business-managed utility. 


C HILLER STATION of Public 
x 


Service Company of New 
Hampshire was first opened in 


1950. But, to meet the ever- 


growing demand of New Hamp- 


dy A . > . . . . 
shire’s thriving industries, 


farms and homes, in the four short years that 
have passed, Public Service has found it nec- 
essary, upon two occasions, to increase the 
power-producing facilities of this station. 
In the first addition, a two-drum Foster 
Wheeler steam generator — complete with 
superheater, economizer and waterwalls as 


shown in the ac company ing cross-section — 


ELECTRICAL WORLD @ April 18, 1955 


was installed. This added 50,000 kilowatts 
to the station’s capability. For the second 
addition, now being constructed, an identical 
Foster Wheeler steam generator is specified 
that will contribute an added 50,000 kilo- 
watts. 

This installation is another example of 
Foster Wheeler's ability to design and con- 
struct equipment to meet exacting power- 
producing needs - equipment that reflects 
the engineering ingenuity of an organization 
long recognized as a pioneer in the field of 
steam generation Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N.Y. 


Reddy Kilowatt, Inc 
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Note clean, neat pole top oppecrance of KPF switches open (top picture) and 


closed. Appeorance is morked contrast with usual clutter of mechanism. 


Simple design and 


sturdy construction 


insure years of trouble-free switching 


KPF Air Break Switches look different because they 
are different. They are the simplest air break 
switches made. They consist of two rigid dead-end 
insulator assemblies with rigid jumpers forming the 
switch arms. One assembly is mounted stationary 
to the cross-arm. The other rotates to make and 
break the circuit. There are no complex parts to get 
out of order, require lubrication, adjustment or 
other service. Sturdy KPF switches serve indefinitely. 

Simple design also means simpler manufacturing 
and lower cost. No separate dead-ends or extra in- 
sulators are required. 


New catalog gives complete specifications, 


detail drawings, installation information. 


KPF ELECTRIC 


1624 East Alpine Avenue, Dept. E, Sto 


COMPANY 


, Cal 


Finally, installation normally requires less than. 
half the norma! time. Phase units are shipped ready 
for use and need only be bolted to the cross-arm. 

KPF Air Break Switches have been used for al- 
most 50 years on lines ranging from 7.5 to 110 kv. 
Tens of thousands are in use today by Pacific Gas 
& Electric, Southern California Edison, Minnesota 
Power & Light and other leading power companies. 

For the world’s simplest, surest, lowest cost air 
break switch, specify KPF Air Break Switches— 
standard for nearly 50 years. 


AIR BREAK 
SWITCHES 


Standard for nearly 


fornia half a ce ntury 
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for the important 
450-470 mc band... 


RCA Gifre 2-Way Radio 


It’s all new! It’s designed by RCA especially for the important 450-470 mc band! 
And like other new Carfone equipment it features shadow-box styling in the desk 
station... compact sectionalized drawer-type mobile equipment...and a triple 
bonus in its engineering, including: 





1.§SUPERIOR PERFORMANCE 


... thanks to high-efficiency loudspeaker. 
... With best frequency stability without ovens. 
.+. operates on 50 kc channels. 


2.PROTECTED INVESTMENT 


... because of complete 6-12 volt convertibility. 
...' Sealed Selectivity” tuned IF filter—anticipates future channel changes. 
.+. Operating on any frequency in the 450-470 mc band. 


3. LOWER OPERATING COST 


... stemming from lowest tube replacement cost, fewest tube types 
(requiring low tube inventory). 


-+»Rainbow Tuning—color directed, cutting maintenance hours. 


, Bex?! Ar Chey 
“Get the Best!” _2-WAY 1 





Mail Coupon Below For More Details 


Radio Corporation of America 
Communications Equipment 
Dept. P-45, Building 15-1, Camden, N. J. 


Please send me information on the new RCA Carfone 450" 2-Way Radio 


RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS EQUIPMENT CAMDEN, N.J. 


eee ee ee eee ee eee eee ee eee eeny 
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Are the contacts you use «& 


GOOD ENOUGH... 


or TOO GOOD 3 


Phe answer to this question can make an impor- 
tant difference in the performance and cost of your 
product. If your contacts do not measure up to 
their intended job. they can seriously detract from 


the satisfactory operation, freedom from mainte- 


THE RIGHT MATERIALS. The extensive selection of 


nance, and aces ptance of the oquapas nt in whir h contact materials de veloped by Mallory’s metal- 


they are used. If the contacts are too good, or lurgical research includes an unequalled variety of 


over-designed, they add uselessly to the cost of specialized materials. 
the finished equipment 


THE RIGHT DESIGN. Mallory engineers apply to your 


Designing a contact for a specific job, however, is 
a real engineering problem. It involves considera- 
tion of many electrical, mechanical and environ- 
mental factors. The current and voltage in the 
interrupted circuit...the type of load... the 
. contact 


expected service life... contact gap 


pressure... ambient temperature and atmosphere 


. these and many other aspects of the problem 


problem tne knowledge gained in thirty years of 
contact experience. Standard designs are recom- 
mended wherever possible for standard require- 
ments . and for special needs, custom-fitted 


designs are developed. 


THE RIGHT PRICE. Mallory cost-saving design assures 
top economy consistent with service requirements. 
Further economies are often realized by having 


Mallory fabricate your complete contact assem- 


demand evaluation. VR eens 


From Mallory, you can be sure of getting contacts A Mallory engineer will be glad to discuss your par- 


that will perform corres tly in your applic ation... ti ular problem W rite or call today for a consultation, 


ata price that fits your production budget. and for a copy of the Mallory Contact Catalog. 


Expect more... 
Get more from MALLORY 





3 


P_R.MALLORY & CO. inc 


ALLOR 
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Serving Industry with These Products 
Electromechanical — Resistors © Switches © Television Tuners ¢ Vibrators 
Electrechemice!—Capeacitors © Rectifiers © Mercury Batteries 


Metellurgicel — Contacts © Special Metals and Ceromics ¢ Welding Motericls 





to produce the higher heat resistance 


properties of ‘‘Alat 


hylene make it su 


There is a difference in polyethylienes - 


specty ALATHON'’ 


polyethylene resin 


QUPOND 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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of ALATHON 


polyethylene resin 


From the Du Pont laboratories comes “Alathon” 
polyethylene resin with increased heat resistance for 
insulation and jacketing. This extra measure of pro- 
tection for copper and aluminum conductors is in 
addition to other important properties, such as 
weatherability. 

Jacketing of “Alathon” has outstanding dielectric 
strength. This material is lightweight and pliable; 
linemen find it easy to handle. Jacketing of “Ala- 
thon” provides real economy because it lasts for 
years without festooning or splitting. Another ad- 
vantage is its low rate of water absorption. 

For more property and application data on the 
family of Du Pont “Alathon” polyethylene resins, 


clip and mail the coupon below. 


E. L. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department 
Room 254, Du Pont Building, Wilmington 98, Delaware 


Please send me complete information on Du Pont “Alathon” 
polyethylene resins. I am interested in evaluating these materials 


for 


Name Position 
lz iwrm N iffie 

Street Address 

City 


Type of Business 





DELCO-REMY ThunderVolt A.C. GENERATORS FOR EXTRA-HEAVY ELECTRICAL LOADS 


Delco-Remy’s new ThunderVolt-12 A.C.-D.C. A.C. GENERATOR PERFORMANCE DATA 

charging systems are the answer to the extra-heavy Model Vols tom: teed peceny a 
electrical demands of late-model utility trucks, 

police prowl cars, and other vehicles equipped 

with two-way radio, floodlights, or other special ii7ioaSC«d 6 T os 11260 | All speeds 
electrical units. High wattage output is ample for 
heaviest electrical loads . generators pick up 
discharged batteries quickly in emergencies. Delco- 
Remy A.C.-D.C. charging systems are unexcelled 
at curb-idle . . . furnish up to 180 amperes at AC. GENERATOR OUTPUT CURVES 
higher engine speeds . . . are dependable under the 
most rugged operating conditions at all engine 
speeds. 








1117102 12 | 30-40 i $5 660 All speeds 


. - — + | | anaieie 
1117657 100 180 2160 | All speeds 
+ 


17062-3-4 | 6 |750 | 3040 | 90 | 540 | Al cpecds. 
*KPPEOXIMATE TEASED ON 100 GENERATOR RPM /MPR) : 











0 “9 
| &—-mopes 1117657—180 AMPS. 


ThunderVolt 6 and 12 application packages, com- 
plete with installation instruction sheets for popu 
lar makes of cars and trucks, are available 
Conversion is simple. See your nearest United 
Motors distributor for additional information. 


MODEL TIT7TOT— TOS AMPS. 


MODEL 
GENERAT RPM 


° 
z 
5 
i 
- 
Fi 
e 
= 
< 


4060 


DELCO-REMY i hunderVelt D.C. GENERATORS FOR MEDIUM-TO-HEAVY ELECTRICAL LOADS 


Delco-Remy’s ThunderVolt-12 extra-output D.C OC. GRERATOR PERFORMANCE BATA 
generator is an economical answer to the electrical Vols | Gutta [Corb idle | Maximum [Power | Recommended | 
; apm Amperes | Wotts For 
needs of late-model utility trucks, suburban police ew Pere ae re ee ee Cie, 
' 600 | Medium to 
cars, rural mail cars other vehicles with | high speeds 
additional lights, two-way radios, or other special | | | 
electrical equipment in medium- to heavy-duty t | 1 
service. Delco-Remy extra output D.C. generators . | | | | _ high speeds 
are low in cost simple to install, economical to 6 600 | 270 Medium to 
maintain. Performance data on typical Delco t ' ; i —— 
Remy ThunderVolt D.C. generators are shown é aad = St ie a 





low speeds 
& idling 
Medium to 


480 


1 : & idling. 
at the right. For further details and application “APPROXIMATE (BASED ON 100 GENERATOR RPM /MPH) 
data, see your nearest United Motors distributor 








D.C. GENERATOR OUTPUT CURVES 


M MILES . HOUR 7 ? » 





} MOOG 110682250 AMPS 


L. 








MOOR 1106981—80 AMPS. 


GENERATDR RPM 


30060 OH—(<ttttCé SRD 


AMPERES OB8TPUT MOT ‘ 











Delco-Remy 


/ 


DELCO-REMY @ DIVISION OF GENERAL MOTORS © ANDERSON, INDIANA 
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right for the job 


A. C. GENERATOR 


RECTIFIER 





. C. GENERATOR 





REGULATOR 


COPYRIGHT 1995 —-OELCO-FEMY DIVISION, GENERAL MOTORS ComrF 


\ 
A GENERAL MOTORS PRODUCT A UNITED MOTORS LINE 


|= — 
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Interior doors, windows, and blinds are electrically operated. 


The jalousies close automatically at the first drop of rain. 


There’s a heat pump, de-humidifier, and electronic dust precipitator, 


not to mention auxiliary glass panel heaters, Hi-fi outlets in every room, 


inter-com, four radios, two TV’s... Why, there’s even 


an electronic fly killer in... 


James M. Hoffman was the architect. Alabama 
Power Co. worked closely with him and with the 
owner-contractor to get full, economical coopera- 
tion from Man’s perfect servant, Electricity. And 
so did the editors of Electrical World. Here, today, 
in Anniston, Alabama, is Tomorrow’s electric 
house 


No single article or set of statistics, no issue or 
year’s issues could have done it. But over a period 
of 81 years, thousands of pages of World’s work 
covering every part of the electric power industry 
have helped to make practical and bring to focus 
within these four walls the near-perfect, all- elec- 
tric home. Here, an article to help utilities point 
up for their consumers the advantages of modern 
appliances ... the many features World's editors 
have written on adequate wiring a series on 
transformer troubles or sub-station construction 


Remember... 





aimed at lower-cost distribution. For consulting 
engineers and operating executives, manufactur- 
ers and marketing men World has presented, in 
volume, high-use editorial content, of top news 
value, to precise standards of quality. Numerically, 
twice as many columns and three times the num- 
ber of articles of any other magazine in the field 
in 1954. 


+ * * 


To you this means market dominance by Electrical 
World, the inevitable result of truly superior edi- 
torial service. This is borne out year after year in 
surveys by manufacturers and advertising agen- 
cies. The question, ‘““What one publication is most 
useful to you?”, reveals a preference almost with- 
out exception, of 4 to 1 or better for Electrical 
World. Let us show you the names, dates, and 
figures. 


in the dynamic electric power industry, 


only World* can do the World’s work. 


*Electrical World, that is... 
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What in the 
Electrical World? 


PEAK of capital expendi- 

tures for any single market 

is the Electric Power Indus- 

try. Utilities alone have invested 

$24.5 billion since 1948, this year 

another $3.9 billion will be spent 

. from ‘55 to '65 growth will 

call for $50.7 billion. Write for ‘‘In- 
dustry Forecast."’ 


Te nm . t e : 
Sa < 2 ch lie = PLAN NOW for the Ma 
~sS 7 "x5 : 





— 























30 “Meter and Service 
Practices and Trends" is- 
sue (EEl Convention), closing May 9. 
Editorial will survey the policies 
and practices of utilities today in 
keeping pace with growing resi- 


ELECTRICAL EQUIPMENT dential loads starting at the critical 


1 30 lin. ft. plug mold 


2 Ceiling heaters point, the house service connection 


3 Weather-proof outlets —the starting point in up-dating 
4 Power-too!l floor outlets 


3 One distribution systems. Logical place 


: _— — sliding for your product story to this group 
* . . 
8 Fluorescent strip 17 Ceiling heat panel of special-interest readers—as well 
under wal! cabinet One side of outlets as Gettntintndibnts te fie 30 
9 Bracket ironing light switch - operated 
Heat pump Buzzer button issue, closing May 9. 
Precipitron Window operator 
Woter heater Automatic draperies 
Exhoust fan Cove light 
Television Clock 


Amplifier for phone HE'S YOUR MAN! Unmatched in 

— penetration of industry buying 
power, EW's audience is everyone 
concerned with generation, trans- 
mission, distribution, and utiliza- 
tion of electricity in large amounts. 
25,000 all-paid subscribers! In 
utilities and big industry, among 
electrical manufacturers and con- 
sultants . . . only World covers 
the entire Electric Power 
Industry. Write for 
“Quick Facts.” 


Rm os 


Uitt 
r & McGrow-Hill Publication 


330 West 42nd Street, New York 36, N. Y. 
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you want in a 


This basic unit of heavy-duty driving power opens up a whole new concept of on-the-job 
achievement...designed to out-perform mass produced, mass marketed trucks on 


the basis of extra power, dependability and economy of operation. 


More of Everything in these Improved 
Additions with Advanced... 





ORDINARY 
REAR-WHEEL-DRIVE TRUCKS 


r 


FWD WITH ADVANCED 
MATH-MATIC DESIGN 
2/3 
Advanced Math-Matic Design — in 
every feature of FWD—correctly 
proportions power to weight on 
front and rear axles . . . making 
every pound of load help haul it- 
self! Each wheel’s load only 
makes it grip harder, turning Note how power is wastefully 
every ounce of power into more concentrated on one axle. 
controllable traction, greater * Hl Proportion of weight on eoch oxle [P] Proportion of power on each oxle 


steering safety. / 





6x6 
Note how power is correctly 
proportioned to weight distribution. 








WRITE TODAY for illus 
trated product folders on 
units in the weight category 
you normolly use. Four ond 
six wheel drive units from 
14,500 to 60,000 Ibs. G.V.W 
We'll also send your free 
copy of The Truck Thot 
Went to College—report of 
7 yeors’ truck reseorch by 
the University of Wisconsin's 
College of Engineering 
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yet...more of Everything 


*® Higher power-weight ratio! 
Up to 82% greater tractive ability! 
30 to 37% longer tire life! 
Greatest operating safety! 
Greater load-carrying capacity! 
Better weight distribution! 


At no increase in fuel consumption! 


AN Ni 


=) ae 


i 





2 





CUSTOM - ENGINEERED ! 
More Driving Power 

Less Dead Weight thru 
Stronger, Lighter Alloy 
Steels and Advanced 
Math-Matic Design! 


Now—more than ever—more of the weight is working 
weight in FWDs. New, lighter, tougher steels cut dead 
weight, increase FWD load-carrying capacity by im- 
proving power-weight ratios. 


WHAT’S YOUR HEAVY-DUTY TRUCKING PROBLEM? 
Along our nation’s highways, throughout the world’s oil 
fields, over the rugged terrain utility crews must travel 

anywhere there’s tough, heavy work to be done 
you'll find FWDs shouldering more than their share 
of heavy-duty problems. That's what FWDs are for 
the tough jobs in tough places, where conventional 
trucks can’t even travel 


CLINTONVILLE, WISCONSIN, Canadian Factory KITCHENER, ONTARIO 
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New runs and original runs for control wiring at Moline 
Generating Station, lowa-lilinois Gas and Electric Com- 
pany, are shown in above photograph. Original runs, 
at left, in Republic Electrunite E.M.T., were mode more 
than twenty years ago. Light weight of Electrunite E.M.T, 
makes if easier to put up and permits lighter supports, 
Result: Lower building costs. 


Prefabricated bends are made quickly and easily with 
ELECTRUNITE E.M.T. Note the smooth, wrinkle-free sur- 
faces of these typical! 90-degree bends. 


Ever since Hectorgs pop 
was only a Pap! 


More than twenty years and still on the job. That's the record of 
Republic Electrical Metallic Tubing, the origina/ threadless rigid steel 
raceway, in actual utility service. 

And now that Republic E.M.T. has, for all practical purposes, out- 
lasted two Hectors, it can be safely repeated that... 

REPUBLIC E.M.T. GIVES UNSURPASSED PROTECTION. The 
protection of steel p/us unbroken galvanized coating from end to end. 

REPUBLIC E.M.T. CUTS INSTALLATION COSTS. No threads 
to cut... strong, compression fittings give lasting joints. No need to 
turn long runs... every coupling, every fitting, every panel or box 
connection is a union. 

REPUBLIC E.M.T. IS EASIER TO BEND. Uniform ductility 
throughout every length makes possible 90-degree bends, with sur- 
face smooth and unwrinkled, inside and out. Exclusive “Inch-Marks”’ 
on popular sizes insure accurate bends every time. 

And that’s only part of the story. Write today, and we'll send you 
complete facts by return mail. 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION e 213 E. 131st STREET e« CLEVELAND 8, OHIO 


Werleti Wile Rouge off Stiudlard, Stools and, Stix Procite 











eee Ss it ee TD . 
Penang = y 


Made by the producers of Erectrunite... The Original Electric Welded Boiler Tube 


9 


April 18, 1955 @ ELECTRICAL WORLD 








MOLONEY ELEcTRiIcC co 


eee ~- 


FOR EMGINEERING 


FOR PRODUCING 


FA Rie AT 


FOR TESTING 


Bulletin No. PT2805-1-55 
TRANGFORMERS OF 


UNLIMITED KVA 








utility trends, these 


PRINCIPAL CITIES 








Je 


Engineering and Production facilities which are 
unsurpassed in the industry and backed by 58 years 


experience in producing fine transformers 











BEL.eEeCTR iI CG c OM PAN Y 


FACTORIES AT sT Louis 20 MO AND TORONTO OnNnT CANADA 





The most modern test facilities in 


the industry are found in the 


Mok mney Plant 





Litho in US A 








SALES OFFICES IN ALL PRINCIPAL CITIES @© FACTORIES AT ST. LOUIS 20, MO AND TORONTO, ONT CANADA 








EDITORIALS 





A Saving Worth Seizing 


Economic dispatch today holds out very real 
rewards to power systems that apply its concept 
to the scheduling of generation and power flow. 
This concept calls for careful coordination of 
incremental transmission losses with fuel costs 
in order to find the lowest-cost sources of powe 
for each system load condition. 

Not all systems can apply economic dispatch 
effectively. On some svstems generation and 


| 
load ire =) closely 


linked that transmission 

} } 

losses are not large enough in relation to fuel 
? 


costs to influence the cost of delivered powel 


ich one way or the other. 


However. there are a great many systems 
in operation where the cost of a trial calcula- 
tion, to evaluate the effect of incremental trans- 
mission losses, can be the price of admission 
The risk lies 


in the easy assumption that economic dispatch 


to hitherto unrealized economies. 


is ol for three or four vast interconnected 
ns and is beyond the reach of moderate- 
systems. Once it is established that a 
*s transmission losses are a_ significant 
in the delivered cost of power, the course 
llowed " lizing the benefits of eco 
whether the systen 


= diffe De 


the first step in 


cilities Is the establish 
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ment of a system loss formula into which trans- 
mission losses and fuel costs are factored to 
arrive at an economic loading schedule for 


particular fuel costs and system conditions. 


The second step is a determination of the 
device to be used to apply the formula. For 
some systems the information can be read from 
1 set of curves—each for a different set of 
conditions. For other systems, where major 
changes in conditions occur frequently, digital 
computers are required. Some of today’s newest 
computers are capable of regulating plant loads 


directly. 


In this issue is a group of arti les on the 
development and application of tools of this 


Here Electrical World has also sought 


to present the case for economic dispatch by the 


new art. 


men who have been responsible in large part 


tor tts pertection and rapid growth since the 


end ol World War I] 


Like most lasting developments it has risen 
on its economic merits because it offers today’s 
modern powel systems not only a tool to achieve 
important savings in the cost of power system 
operation, but ilso because it is still another 
link in the lengthening chain of industry achieve- 
ments that have contributed to delive ring ¢ lectric 


power irom the generator to the customer al 


lower and lower costs 





THE ELECTRICAL WEEK LAST MINUTE 


: Billions of Kwhr 


OUTPUT 


Week Ended Apr. 9 
9,633,000,000 Kwhr 
Up 14.7% 


South 
Cent 
2 


0 


Ihe Issue’s News Highlights . . . First congressional field hearings on Hells Canyon 


ition serve as a skirmish for 1956’s Northwest political maneuvers AEC 
plans from three private groups and one public district 
I if 
455,000 kw Manufacturers’ have busiest qua 
make history Regulations for licensing private industry 


atomic power plants are proposed by AEC 


Rate Changes: rict of Columbia PUC has approved $3.8 million 
ectric Power PLC ilso has vacated the Modif 
In review ordered by state Supreme CX 
million annual rate increase sought by Duquesne 
ght since | 2 th tied to 1 ne 
Duquesne’s lustrial rate Missouri PSC has approved $3.5 millior 
rate increas Kansas City P&L effective April 20 lorado PUC has gr 


> 


Home Light & Power $126,419 a year rate increase ‘ d 6.32 retur! 


ts new order a reduction of $375,000 


Westinghouse has ceived $1,464,520 ntract rm ps of Eng 
two 50,000-kw main generators ¢ ble Rock Dam in Missouri 
s have underbid | my > wr three 103,300-ky 
Joseph Dam on ¢ imbi iver shingtor 


owes 10, 9¢ white iowest 
$556,868. But Pennsylvanians in (¢ 
of White House 
x 100,000-hp hydraulic turbine governors 
Future TVA px ¢ nsion could be done through a 
tion, or by one mor municipalities, according 
IVA uirma ersona I happen to think this 


ire paying for 
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NEWS OF THE INDUSTRY BRIEFLY TOLD 


Off the Washington Wire . . . White House has announced resignation of SEC Chairman 
Ralph Demmler. President will name J. Sinclair Armstrong new chairman. Arm- 
strong, a Chicago attorney, has been with SEC since 1953. Andrew D. Orrick, 
regional SEC administrator in San Francisco, will be nominated to SEC member- 
ship Hoover Commission has recommended abolition of FPC and other regulatory 
agencies. It says their functions should be incorporated in new federal court to 


handle certain tax, labor, and trade disputes . . . Public and private utilities went 


to Congress last week to protest high costs of system relocations involved in President's 
$37-billion highway program Pacific G&E told Congress last week its Trinity 


River partnership proposal could save government capital outlay of $50 million if 
t 


t power phase of Central Valley Projec 


Palmetto Electric Co-op is consider.ng selling out to South Carolina E&G 
Mohawk Power has placed in operation new 22,500-kw hydro station at Five Fall 
on Raquette River, bringing systera’s total generating capacity to 3,150,000 kw 
William A. Roberts, 57, president, Allis-Chalmers Manufacturing, died in Milwaukee, 
April 12 4 270,000-Ib, 56,000 kva, oil-immersed current-limiting reactor, largest 


uilt by General Electric, has been shipped to Electric Energy's Joppa plant 


Atomic Power: New England el ), participating u n Yankee Atomic Electric 
has acquired site flor gr If roy CC uC if Pov r plant in Deerfield River valley 
at Rowe, northwestern Massachusetts vr Secretary James P. Mitchell has 
ippointed study committee to advise him on labor-management problems in atomic 
energy Dr Lawrence R. Hafstad, formerly of AEC and now with Chase Manhattan 
Bank, says Britain has taken over world leadership in atomic power 


dev clopme nt 


with its major reactor program. He admits fuel costs favor nuclear power application 


Britain but says U. S. will continue t : unless it subsidizes private companies 


I \ 


Waterville, Ohio, Village Council has voted to consider new offer by Toledo Fdison 
to buy village’s municipal power system for at least $200,000 John H. Hunter 
commissioner in charge of Springfield, Ill., city water, light and power properties 
was defeated in bid for re-election Libby Dam studies have been shel 
International Joint Commission unt nada decides what to do 


R iters in British Columbia 


ABOUT PEOPLE IN THE INDUSTRY 


Interstate Power, from being a “down ilmost out 


midwest electric 
ind gas utility, got back on its feet t ISS Operating 
mmpany with annual operating revenues lion, Pres 
pp told New York Security Analysts mpany “expects 
air return on all retained earnings, and 


ll increase common stock dividends as earnings 
rnings this year are estimated at 97¢ a common 
Qs pany will spend $44 million for expansion in 1955 
Harry B. Munsell, president Kansas City P&I who has taker 
f Southwest Electric Conference (EW April | 

Last summer's heat wave in this ten-state (south 
presented new and demanding problems requiring 
iction in strengthening and extending our distribution 
many companies, the imbalanc« developing as between 

ve and winter-time peaks has made it necessary for 


us 


ind kk nger look at selectiv oad building 


More News About People page 168 
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: Hells Canyon 


" 


@ Northwest reverberates with 
fury of dam debate when Sen- 
ate unit holds four hearings 


@ Dam looms as ‘56 issue as 
Senator Morse, GOP governors 
engage in political pot shots 


The first cong ional field hear- 
ings on Hells Canyon legislation pro- 


duced three days of highly conflicting 
a y ep tt Pre 


“grass-roots” testimony along the tor- 


High Dam tuous course of the Snake River that 


left one dead and the highly contro 


Governor Smylie Is Against 


versial canyon reverberating with the 
fury of high dam versus low dam 
debate 
The Senat Interior Committee 
conducted four hearings in three davs 
in a fast-moving schedule that in 
cluded a flight through Hells Canvon 
over the proposed federal dam site 
Some 130 witnesses actually took the 
stand to testify durin the 20 hours 
of hearings, while hundreds who were 
unable to be heard were permitted to 
file statements for the record 
Some frustrated would-be witnesses 
the committee from Boise, 
, in a vain effort to present testi- 
mony as to whether there should be 
i high federal dam or three low- 
head private power dams along the 
middle reaches of the Snake River 
” Of the witnesses fortunate enough 
to be heard, the breakdown between 
proponents and opponents of the high 


dam legislation is as follows: Boise— 


12 for and 10 against; Lewiston, Idaho 
16 for and 14 against; Pasco, Wash 
20 for and 19 against; and Port- 

land—21 for and 18 against lime 

was equally divided 
4 less fortunate witness was Win- 
ford Thomson, 60-vear-old farmer of 

Ous, Ore., who Lere a heart it 

tack a few minutes after testifying as 

an opponent that “free enterprise was 
He was pronounced dead 

yn arrival at a Portland hospital 
Politics dominated the Portland 


. . . Democrat Brunt Supports the High Dam 
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Grass Roots Hearings Stir Political Tempest 


hearings, which Sen Henry Dworshak, 
Republican of Idaho, charged 
launch the 1956 


campaign of Sen Wayne Morse, Demo- 


were 
used to senatorial 


crat of Morse introduced 
S 1333, the legislation calling for fed- 
eral construction which provided the 
Not a member 


of the Interior Committee, 


Oregon 


basis for the hearings 
Morse at- 
tended the hearings as an observer, as 
did four members of the House Inter- 
ior Committee 

The Portland hearings were opened 
with by Gov Arthur B 
Langlie of Washington and Gov Paul 
both 
legislation, co- 
Fol- 
lowing Patterson's appearance, Morse 
‘propon- 
ent” and gave an impassioned defense 
of his bill 


“This dam belongs to the people,” 


appearances 
Patterson of Oregon, 
Morse 


sponsored by 29 other senators 


strongly 
opposing the 


got the floor to speak as a 


he asserted, “and must not be given 


away to combines.” 
Morse 


ments of the 


monopolistic 


gave a rebuttal to the argu- 
that 


“in listening to two governors I hear 


governors, Stating 
arguments of the Idaho Power Co that 
I have heard many times 

Morse concluded by predicting that 
the Hells Canyon battle will be “fought 
out at the crossroads of Oregon” dur- 
ing the 1956 campaign 

It is that 


ernor Patterson will oppose Morse next 


generally believed Gov 


year in his first try to hold his seat as 
a Democrat 
Senator 
Morse’s “crossroads” 
that 
Hells Canyon 


that 


prediction indi 


Dworshak asserted 


cates congressional approval of 
S not expected at this 
session of Congress They'd 


keep Hells Canyon as a political 


t 


rather 


bol said Dworshak 
legislation 


The Idaho 
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Dworshak 


the hearings was to provide 


‘that the main purpose of 
a plat- 
form from which Senator Morse could 
launch his campaign for re-election 
Certainly the information light 
that has been shed on this controver- 


and 


sial issue during these quickie hear- 
ings have been negligible. I maintain 
the chief beneficiary of the hearings 
was Senator Morse.” 

Earlier it had been announced that 


the purpose of the hearings was to 


tap grass-roots sentiment along the 
course of the Snake River area to be 
affected by the pending legislation. 

It was pointed out that over a year 
had been devoted to technical 
mony in hearings last year before the 
Federal Power Commission on a pend- 
ing application of Idaho 
build three low-head dams in the same 
area for less money, but which would 


testi- 


Power to 


not generate as much power 


In Portland the first witness was 


a 


_.. Senate Committee Hearing in Pasco, Wash. 


1955 





LANGLIE: High dam ‘a phony’ 


inglic whom many 
Sen Warren 
Senate 


Canyon project as 
' 


expect to 
rainst Magnuson in 
for the Langlie attacked 
a phony 
wed from standpoint of log 
velopment 

aid that the “building of a 


Hells 
that 


storage project in 


wise and the money 


thi nr 


project would 


rnmental 


compared 


DIOW 


multipurpose project, while Hells Can- 
yon would produce chiefly power 
also pointed 


Proponents at Pasco 


out that four dams on the lower 
(authorized in 
Little 


and 


Snake 
Harbor 
Monumental, 


reaches of the 


1945)—Ice CGsoose 


Lowe Lower 


Gsranit would be feasible 


high 


them so as to 


only 


dam 


if Hells Canyon 


were 


erected above firm up 


their power potential. No funds have 


yet been appropriated to get these 


projects started 
were clearly 
April 11, 


it was found 


Hearings at Boise 
political” (EW, 


On the whole 


ibeled 

10. 64) 
lat conservative, Republican elements 
high 


and 


dam 
labor 


farmers split down the 


igainst the 


mocrats 


The Botse 


ponderance of 


hearings showed a pre- 
sentiment against the 
federal project, while at the Lewiston, 
Idaho, meeting sentiment swung in the 


direction of the high dam proponents 


Pressure Groups 


One disappointment of the hearings 


was the domination of the hearings 


by pressure groups on both sides. At 


east three-fourths of the witnesses ap- 


peared to have been influenced in their 


testimony by the organized pressure 


roups that followed the hearings from 


tart to finish. Chamber of Commerce, 


public officials, businessmen, and some 


mers leaned toward private devel 


nt, while labor, organized public 
co-operatives 
unions, Rural Electrificatior 


i nut 


groups ind 


groups, farm 
ion 
district officials oversh 
it all hearings 
James I Murray Ci 
Interior Committee 
Boise ind 


64). while 


sen 
presided 
Lewiston 
sen 
rzer presided at Pasc« ind 
Other 


committee members 


ding all or part of hearings: Sen 

Dworshak of Idah« Sen Frank 

Republican of Wyoming, and 
Watkins, Republican 


rs who sat in 


rman Welker of 
rs who attended 

p Gracie Pfost, Democr 
Rep Edith Green of Oregor 
Metcalf of Montana all 
oduced high dam bill 


Sisk, Democra 


April 12 


4 A-Power Plans 


AEC gets proposals from 
three private groups, one pub- 
lic district to build reactors 


Four utility groups have applied for 


government aid under the Atomic 


Energy Commission’s power demon 


stration reactor program. Together 
they plan to spend from $120 million 
to $135 million on 455,000 kw of 
capacity in four different types 
The 
AEC 
actor program April 1 
World described 
the reactor proposals last week (EW 
April 11, p 8) 
eA 


breeder to be completed by 


proposals were submitted as 
closed out its demonstration re 
Electrical two of 
These were 
100,000-kw fast 
1958 by 


Asso 


$45-million, 


Atomic Power Development 
clates 


eA $20 


100,000-kw 


$25 million 


water 


million to 
pressurized con- 
verter reactor to be completed in late 
1957 by Yankee Atomic Electric Co 

At that AEC had 


nounced all applications; it was allow 


time, not an- 


ing time for late arrivals to come in 


under the deadline 

Iwo did 

@ The Nuclear Power Group asked 
to be able to build a_ 180,000-kw 
boiling water plant, for completion in 
1960 

@ The Consumers Public Power Dis- 
trict of Columbus, Neb., proposed a 
75,000-kw sodium graphite reactor for 
completion in 1959 


Estimates of costs for all four pro- 


$150 million, of which 


put 
1S being asked 


posals run to 
would 


AEC 


15 to $30 million in 


the applicants up 80 to 
90 [his means 
aid out of 
75 million it asked Congress for 
factor in AEC’s 
I ach re- 
ctor proposal is being weighed on the 
AEC 


to be assumed by 


Cost is only one 


luation of the proposals 
sis of its cost to 
terials, the risk 


the proposer, the 


in funds and 


competence and 


responsibility of the proposer, assur- 


abandonment of the 


inee igainst 


roject, and above all the probable 


contribution of each project toward 


economically competitive power 


proposals submitted by the 


there was mention made 


of the federal government assuming 


some of the public liability and prop- 
connection 


damage coverage in 


commission s demonstration 
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Manufacturers’ Busiest Quarter 


Heavy equipment sales during first quarter made history. In 
all, electric utilities placed orders for: 


@ 101 turbogenerator units 


@ With capacity of 8.4 million kw 
@ At approximate cost of $255 million 


Of these, 


@ 61 units were above 50,000 kw for 7.7 million kw 
@ 40 were 50,000 kw and below for .7 million kw 


Heavy equipment manufacturers 
and electric utilities are closing their 
books on the biggest order-placing, 
spree in The 


figures above indicate the magnitude 


order-taking history 


of sales volume on _ turbogenerator 


units during the January 


through March 
Orders placed for steam generating 
those 


period 


capacity during three months 


exceed the new capacity installed by 
all utilities during any single year with 
1954. De- 
livery dates for the orders placed dur- 


1956 


- 


the exception of 1953 and 


ing the period range from late 


through 1958 
Further information developed by 
an Electrical World sample survey in- 
dicates that utilities placed orders for 
more than 800,000 kw of turbo- 


generator capacity in December of 
months’ 


This 


steam generating Ca- 


last vear—bringing the four 


orders to around 9.2 million kw 


exceeds the new 


pacity placed in service by electric 


companies during 1954 


Orders for were 
accompanied by orders for their unit 
transformers and associated high volt- 
While in 


a few cases auxiliaries and low-voltage 


turbogenerators 


age switchgear at the plant 


switchgear were included, this was not 
the rule 


Market Steadies . . . The huge order 
volume was sparked by price cuts on 
many items of heavy equipment (EW, 
Feb. 28, p 18). By this month 
of the had gone from 
which had 
December, 


most 
the 


occurred 


scurry 
cautious spree 


mainly during January 


Units Ordered In First Quarter 


Number of 
Units 
200 Mw and above 7 
150-200 Mw 18 
100-150 Mw 24 
50-100 Mw 12 
0-50 Mw 10 


Name plate 


Southwest Electric Conference 


Muns president of Kansas 
Light Co taken 


rming the Southwest 


has 
rence which h 
n (Chandler 
nc ides utilitie 
lowa. Kansa 
Missouri, New 
Others 
Dud cy 
1 of Mis 
< s, Texas Electric 
ld Kennedy, Okla 
tric Co: Murray I 
is & Electric Co 
rizona Public Service 


n Arzon 
Louisian 


Mexico, Ok 


ind 


ind no 
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The 


governing body made up of 


secretary group will have 


one rep 


resentative from utilities in each of 


the 
imited to 


ten States Attendance will be 


top officers of the par 
licipating companies 
Program for recent meeting in 


cluded well-balanced subject 


G.A 


ic Corp 


matter 


Price, president, Westinghouse 


ect outlined the challenges 


for the industry in terms of growth 


potential calling for turbo 


bigger 


generators; higher transmission volt- 


iges; new technology for systems 


operation and a radical overhaul of 
distribution 


lw 
Electric Co of 


techniques 

McAfee, president l 
Missouri that if 

did the 


field we the 


nion 
said 


the industry not step into 


nucle power would see 


and early February. During all of 
March, prices on heavy items were 
in the process of firming up. By early 
this month turbogenerator units were 
around 5% off list. Orders were still 
being placed, but at a more leisurely 
pace than in the previous months. 
Many utilities that had firm plans 
for capacity additions took advantage 
of the attractive offers to do their 
buying. Publicly and privately owned 
utilities as well as industrial firms par- 
ticipated. Every section of the country 
is represented in the huge volume of 
during the relatively 
In a few cases tentative 


orders placed 
short period 
orders were placed, but the rapid in- 
crease in energy sales would indicate 
that most of these will be firmed up 
rather than cancelled 

Of significance are the sizes of the 
(see 


were in the 


turbogenerator units ordered 
table). Seven of these 
200,000 kw and above class. Of these, 
three were 250,000 kw units. No unit 
of that size is in actual operation at 
present, although at least two other 
larger turbogenerator units are being 
manufactured 

the 
from 
has 

the 


prices 


can be 
smaller 


As far as determined 


market for equipment 


transformers down 
fairly stable 


Industry sources 


distribution 
remained during 
period say 
have been maintained on these items 
Same is probably true for many steam 
station auxiliaries and it appears likely 
the demand for these will rise in order 


to complete purchases for planned 


capacity additions 


Organized 


ind 


eventually 

the 
the 

that 


government 
the 


economy He 


move in 


socialize industry and whole 


emphasized need 
for convincing the public som 
expenditures must be made today in 
der to assure improvements in atom 
for the future. In 


enerey reviewing 


results of Electric Energy Inc, he 
pointed out that the first year’s cost 


kwhr. He also 


reported that due to more favorable 


was 3.77 mills per 


state taxes, better heat rate and lower 
manpower requirements than expected 
the cost of power at Joppa will be 
ibout the same as original estimat 
in spite of the higher capital cost 
Harold Quinton, president of EEI 
and Southern 


urged utilities to bring younger 


California Edison Co 
men 
in early forties, into top management 
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AEC Outlines License Rules 


Commission makes public its proposed regulations for 
licensing utilities to construct and operate reactors 


obtain 


atomic 


Electric utilities can now 


licenses to own and operate 


power plants 
Atomic Energy Commission Chair- 
Strauss 


to make this possible last 


man Lewis announced new 
regulations 
week. Although they're not complete 
they et forth all the 


need to 


information 
prepare 


license applications and to get 


private 


their 


companies 


started in the nuclear power business 
The new rules provide for 


@ Licenses wn and use nuclear 


sions of exist 
source and 
w rules on 
health and 
procedur S 
rulations 
ronment con 


rpris¢ 


itends to 


FaASCOUS 


ition 


they'll probably all receive 
Class 104 licenses 


@ ( lass 103 


feasible, 


Named that 
section of the law pertaining to facili- 
AEC to be of 
practical value for industrial and com- 

AEC has not yet 
determinations, but 


after 
ties determined by 
mercial purposes 
made any such 
above-mentioned 
along, and show 
their Class 104 
103’s 


some of the 
farther 


promise, 


when 
plants get 

commercial 
licenses may be converted to 
The commission will notify all 
regulatory agencies having jurisdiction 
over rates and services of applicants 
concerned with their 


and to others 


ies. It will lean on a new type 


nce clause, giving preferred 
nt to applications from public 
nd co-operatives in high-cost 
second place to others 

reas, third place to public 
ind cé ops in other areas, and 


to others in non high-cost 


Components Not Licensed 


AEC la lecided not to 


components at 


require 
icensing 
It may in some cases 

its mind and require a license 
nportant component designed 

for a production or utiliza 

which 


require a icense 


ral rule it 
for the usefu fe 
to 40 years Re 
pplications should 
Division 
Commis 


NW 


il and financ! 


which 


@ Earliest and latest dates for com- 
pletion 
@ For 


Class 103 licenses—list of 


names and addresses of regulatory 
agencies having jurisdiction over rates 
and services of the activity, and of 
municipalities, private utilities, public 
bodies and co-ops within transmission 
distance and authorized to distribute 
within the area to be served 

®@ Descriptions of chemical, physi- 
cal metallurgical, or nuclear processes 
to be performed, description of the 
faculty, description of the site, de- 
scription of proposed procedures for 
routine and nonroutine 
start-up and shutdown, maintenance, 


employe training, description of plans 


operations, 


in event of accidents, complete me- 
teorological, hydrological, geological, 
and seismological data. For such tech- 


nical data provision is made for ex- 


tension of time if not immediately 
available 

@ Restricted data must be separated 
from unclassified information 

@ All applications will be available 
for public inspection 

For licenses to obtain and use spe- 
(fuel), filing re 


cial nuclear material 


quirements are similar. In addition 
however, AEC 


first shipment will be needed 


must know when the 
and a 
subsequent ship 


rough timetable for 


estimates of losses and produc 
tion of fuel. If 
AEC’s supply, the 
first 


ments 


applications strain 


agency wil 


supply 


those it believes w further de 


velopment of commercial atomic en 


ergy. Subcontractors or suppliers must 


be furnished fuel out of a licensee's 


ilocation 
' 


Fuel lost or burned up must be ac 


counted for and paid for. Inspectior 


required 


Io obtain restricted data necessary 


and testing will be 


to carry out his activities, an ipplicant 


must describe completely his proced 


safeguarding the information 


must comply with the standards 





A. S. GRISWOLD .. 
Detroit Edison 


J. F. FAIRMAN 
Con. Edison 


. Wm. WEBSTER . . SEN. HICKENLOOPER 
New Eng. Elec. Com. on Atomic Energy 


T. G. LeCLAIR . 
Commonwealth Edison 


PHILIP SPORN 
American G&E 


Speakers at the American Power Conference . . . 


Reveal Nuclear Power Proposals 


@ Supersized and supercritical 
fuel-fired boilers 


Gas 


and conventional cycles 


turbine aids nuclear 


Distribution for growing 
residential demands 


proposals to build 
ts, and rumors 

me, dominated severa 

ns of the American P: 

M if¢ 


major Sessic 
Conference it Chicago 
Apr | 

New England Electric Vic 

William Webster told of 

Atomic Electr 

10-Mw 
rth 


orinwe 


ne 


thus generated at 420 psi 450 F will 
1,000 F in an oil-fired 
superheater to add 96 Mw at 7,7 
Overall 


is predicted at 


be boosted to 
OU 
for 
Btu 


and total production cost 


heat 
10.700 


Btu per kwhr rate 


236 Mw 
per kwhr 


9 mils per kwhr. Investment is ex- 


arge 


pected to run $230 per net kw. I 


conventional steam plants costing $200 


per kw can produce at 


mills he added 
Propose Other Reactors . . . Nuclear 
Power Group would propose a boiling 


water reactor, implied Philip Sporn 


American G&E. Such a 


vt vet 
not. ye 


nr nt ‘ 
president ol 


project could compete 


with fossil ft 


Future Offers More Types 


Chauncey Starr of Nortl 
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Aviation described experimental work 
sodium reactor A 
Mw 


1956 


on the graphite 


20 thermal 


pilot unit is to be 
Start 
improvements and new fuel elements 
75-Mw 
Efficien 


< 


operating in visualized 


which would produce and 


then 175-Mw power plants 


cies would reach 30 and 33 


with only changes 
20-Mw He 


dicted developments that would build 


respectively minor 


in the initial design pre 


reactors to 300-Mw capacity for $208 
kw 
John W 


discussed 


per 
l andis, B ibcock & Wilc« x 


Co reactor types worthy 


of consideration by utilities studying 


the potentialities of nuclear power 


Dasic types urized 


were (1) pres 


2) boiling water iquid 
aqueou 


of these a 


Reactor Fuel Cost Is Problem 
ealed extensi' 
under 
atomic tu 
Hickenlooy 


Joint Committe 


irt 





SPECIAL PRIVILEGE is not sought by private utilities, A. M. Beebee, Rochester 
G&E president, tells All Engineers dinner session. Chairman Fischer Black listens 


APC Reveals Nuclear Plans 


Predict Atomic Power Growth 


1 
\ or, Gs 


Nucleor Power Provides 
Future Generation 


950 955 


NUCLEAR POWER’S GROWTH to be rapid, predicts W. K. Davis 


104 


these predictions on the probable 
growth of nuclear power production 
Davis predicted that once nuclear re- 
actors found their place there would 
be a snowballing effect that would 
bring more and more of them into 
the picture. The industry must take 
the initiative in getting nuclear power 
costs down. Under “cost-plus” con- 
tracts, he said, we will never have the 
incentive to make costs competitive. 
Private utilities do not seek special 
privilege, said A. M. Beebee, presi- 
dent, Rochester G&E, but only “equal- 
ity of opportunity and equality of 
taxation.” Either the whole power 
industry should be relieved of taxes 
or all should pay their fair share 
Beebee branded “preference” as “not 
only unfair but primarily for political 
This, he said, benefits a 
y discrimination against many 
ind can onty lead to socialized power 
Steam Research Continues . . . Even 
though atomic energy eplaces fossil 
fuels, steam turbines w remain the 
prime mover for upwards of 5U-mil 
ion kw of new capacity in the next 
decade, said R. K her, Westing- 
hous Aerodynamics research at the 
new steam  laborat 
toward improving 
fluid flow theory 
th, he said, are 
modern steam 
General Electric’s B. Warren 
possibility of economic gains in 
rger condensers and exhaust ends 
And the gas turbine offers promise 
1g draft n n super- 
boilers wit economical 
iddition of 15 lant capability 
The once-through steam generator 
s well adapted to supercritical pres 
sure, said A. T. Hunter, Combustion 
Engineering, In s proposed for 
Philadelphi lectric’s 2 Mw plant 
boiler 1is type will produce 


S4-million It Tt I ol steam it 
OOO nsig 
t 
reheating 


ed with 


OOO | 
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mally as a blow down will remove 
small amounts of solids 
Supersized high-pressure _ boilers, 
capable of producing upwards of 1- 
million Ib of steam per hour now 
number about 125 in service or under 
construction. Despite overloads of 10 
to 15 said G. V. Williamson and 
J. K. Bryan, Union Electric Co of 
Mo., availability has exceeded 95 
Inspection periods match outage sched- 
ules for turbine generators, which 
Saves Operation expense. And mainte- 
nance expenditures have been low 
Gas Turbines Supplement Steam and 
Nuclear . . . Gas turbines will be used 
in a number of steam-turbine plants 
H. B. Wilson and A ifer of the 
The MODEL OF ATOMIC POWER PLANT proposed by North American Aviation Co gets 
steam-gas > cycle wi the attention of John Endres and T. E. Palmer of S&C Electric at the exhibits 
provide worthwhile increase 
nlant efficiency. It will use her ick lectric: é have not yet en proved desirable 
exhaust gas of the gas turbin » hea ' ition ) acto \ ower voltage distribution 


to generate ste condemned as obsoiete 


for the boiler ima li ove ho ‘ -at al msted. Electrical World. unless 
r system im re eati n be replaced or revamped to 
can also be mone m ed and he mar zz serve its customers better or cheaper 
power plants it aKC rea | ec ig | ie } the trend to higher voltage and 
le Hest fea of eacn I i ? t I ‘ iid i r feeder ratings 
some of the ultie nd r\ ir rul F mands for econom 
Gsrantz am ele nN a re i service I sabilits 
The deepest sh 
and falls on house 
ervice ind metering. For 
vo ve and customer \ ing said reported 15 millon 
H. H. Watson, Genera ectric ind another 1] 
Boosting the voitage iIDOV 
superheatin e ver ol ’ f ind raises questions of safety, in Engineering Research Succeeds . 
combined | ppeare to wart rchangeability of portable appliances gil rs n outstanding 
further ailed stud) lamp li ind efficiency, availability ev are not only making 
two voltages ors I Tres he y be mak 
ian er industries 
whicl “t mor city Thus 
spoke EEI President Harold Quinton 
pr ect nological ad 
$ 00K va irbin \ we I { iT i clr me c y ild continue is long 
5,000-kw ste t ne al esel ul : yut ind l politica ind economic atmospheres 
individual creativeness 


ments in crowt 


cond 
Ormers Can 
serve | yi magnitudes 


Heating Loads Balance Air Condi- Lokay continued. Bar ‘condaries 1 in tl irmy intel 


tioning . . . Electric heating and year- perm ‘ ing re ) and ? *s y 2 raduats 
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EEI'S QUINTON AG&E’S SPORN ECONOMIST BACKMAN GE'S CORDINER 
“Balanced load curves” “Heat pump’s a must”’ “Keep earnings healthy” “Longer-range planning” 


EEI Sales Conference Discusses 


How Can Sales Mold Better Returns? 


® Cost of doing business continues upward . . . summer load peaks, lower 
load factors are making it tough to improve earnings, attract investment 


® A possible solution offered: Redirect selling efforts with new emphasis 
on heating, lighting, farming and other valley-filling loads 


American Gas & Electric Co’s President Philip Sporn 
held out year-round air conditioning, the heat pump in 
particular, as the means of gaining the all-electric home, 
nd with it better system load factor. Summer air con- 
ditioning, which is apt to have a high demand and low 
innuai load factor, will continue to be “a difficult load 

he maintained. The obvious solution is to 
load and this logically means electric 
oad factors of 6-15 expected for cool 


1p 


upped to 2 
Lighting, . « + Increased li ng promises better load 
vice president, 
nes ( Forbes of 
Skinner offered 


limited potential (“we 


Selling Shift... 
1) | 
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CHAIRMAN DOERR 
"Weak spots in armor” 


WESTINGHOUSE’S JEWELL 
‘Joint action for AW” 


t 


Co’s President Ralph J. Cordiner told utilitymen his 


of what 


industry 


growth: First 


the must do further to 


stimulate 
trical ts sights to longer range plan 


ning; second, give the necessary recognition and compen 


sation to attract and hold the industry’s best young people 


Good Job 
sales forces and EEI’s commercial 
EEI 
that 


paid tribute to the job 


All speakers utility 
organization are doing 


Harold 


sales planning 


to develop electrical living President Quin 
hold 


ind assure adequate net income 


ton expressed conviction will 


the load curves in balance 


years ahead O. R 


Electric Co 


in the 
Gas & 
Division 


still are 


Doerr, vice president Pacific 
EEI’s 


Executive Committee. however. 


and chairman of Commercial 


noted that there 


many weak spots in our armor. Far too many 


of our selling efforts do not measure up to the standards 


of aggressiveness required to meet the needs of our 


rapidly expanding industry,” he said 


In the 


EEI's 


committees held workshop meetings 


two days preceding the general 


sessions, 
various commercial 


Reports of what transpired follow 


Farm Sales 
a More 
© More end use 
@ Sell to the 

utility 


isks Ne 
retired 


Company op Cooperation lsen 


says executive 
cipation techniques, says 
man 
Administrator 
Administration 
audience, in discussing rural power use development 
The first RI lief ever to EEI 
post Nelser ) thi! farm specialists in attendance to 


r 
their ba 


Let’s join hands 


Ancher Nelsen of Rural 


Electrification a special 


urged luncheon 


occupy an speaker 


turn rudges and build the machinery for 


getting action 

Get Farmer to Participate At their regular working 
sessions, the farm group turned its attention completely to 
John | 
of Wisconsin Power & Light Co, 


promotional “how-to's Canfield, vice president 


saw the farm market as a 
“splendid 


opportunity 


to build profitable load without ma 


terially increasing plant investment. To promote it, he 


You Are 


meetings in 


suggested a 
There 


which farmers and their families are invited to participate 


participation, or what he called a 


technique: demonstrations, shows and 
‘Learn to understand the f 


and grief declared (¢ H 


armer better, it will save time 


Leatham, retired executive 
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REA’S NELSEN 
Let's join hands” 


DUQUESNE’S FLEGER 
‘Shift sales emphasis” 


vice president of Monongahela Power Co. “Let's do more 


research and study more carefully the end use of our serv 


ice rather than the means exclusively 


4 five-man panel, moderated by Bud S. Moss of Georgia 
Power Co closed the session 
@® New York State Electric 


Co ol 


From it came these reports 
& Gas Corp and Union Elec 
tric Missour! are milk 


promoting consumption 


through a series of newspaper ads, TV programs, and news 
stories 
® Carolina Power 


land 


& Light Co is conducting contests in 


use practices aS a means ot promoting soil conser 


vation 


@ Southern California Edison Co has held chicken 


weight-guessing contests to promote use of infra-red lamps 


rOr brooding 


@ Georgia Power Co has helped develop a 


has sold 119 
er & Light Co, in a 


retrig 


erated egg cooler and already units 


@ Pennsylvania Pow program directed 


ADEQUATE WIRING: AW Bureau's Norman Wicks talks 
with Reed Hartman, industry's coordinating committee chief 
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EEI Sales Conference 


". . More research and 
tighter coordination in 
selling are needed .. .” 


sold 60,000 heat lamps each of 


in estimated $8 in revenues during the 


| 


G pushed sale of dairy water 


Coinmercial Sales 
[he points from this session 

e More res irch 

profitable 

@ Nearly one-third of 


ing market will be heat pump prospects by 1964 


needed to determine what loads 


commercial-industrial air condition 


@ Water heating is powerful sales adjunct to commercial 
cooking 
In probab y the studied 


Bary of 


most presentation ol the con- 


Philadelphia 


nmercial Session by 


Constantine Electric Co 


showing how research 
osely control and assure profitable load build- 
B ify 


itionship of the 


an economic analysis engineer, discussed 


small manufacturing and com 


lass of customers to other classes of service To 


itable loads | this classification, he set down 


principles 


rst compare co rvice and pricing structure ov 


omplete range of the customer's requirements 


if omparison do not show a good fit. correct it but 


inwhile confine load building to those regions where 


» rate structure is fully compensatory 


Fluid, variable load factors are the rule in the small 


This dictates use of demand 


make the 


industrial-commercial class 


type rather than block-type rates. One cannot 


unqualified assumption that increases in customers’ size 


or load factor will result in overall economic improvement 
of the class, or of the system; 


Thus it does not seem practical, or desirable, with such 


heterogeneous class of customers, and demand and 


ry usages 


to circumscribe load building activities to 


lances or applications. If cost of service 


1 


uniform load building is best 


If not, be selective 


Commercial Heat Pump Market Big . . . Foreseeing « broad 


commercial and industs 


i! market for air-to-air heat pumps 


in the next 10 years, H. M. Brundage, manager of Gen 


j 
cTai 


Electric Co's Weathertron department, urged utilities 


to make their marketing plans now. By 1964, he said 


32 of the year-round air conditioning prospects in this 
market will be ripe for heat pumps 
Commercial cooking claimed its share of the 


too Ohio Edison Co's ( I 


attention 
Sperow pointed to electric 
water heating as an additional and relatively undeveloped 


He said that 


EEI right now is readying commercial water heating data 


sales possibility in the food service industry 


sheets similar to those for commercial cooking. They will 


be available next year 
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“The electrical contractor, with proper training, can be 
converted into a constructive lighting salesman for the 
utility, pointed out H. F. Huerkamp, Westinghouse Elec- 
tric Corp and chairman, executive committee, National 
Lighting Bureau. He noted that the commercial-industrial 
lighting market is sadly in need of some salesmanship (only 
20% of present installations meet IES min intensity stand 
Certification of lighting by qualified contractors, 
trained and pre-sold through active, local Certified Light- 


ards) 


ing Programs, was his answer 


Industrial Sales 


Speakers at Industrial Sessions brought these points 

@ That electric air conditioning will sell in the face of 
high-pressured competition because of its advantages 

@ That leasing industrial equipment is one way to “get 
those kilowatts used fast,” but that machinery preferably 
should be bought now 

@ That a bright and growing future for induction heat- 
ing lies on the horizon of technology, particularly in 
processes of stress-relieving 

Ben R. Askew, Georgia Power Co’s manager of Indus- 
said plenty of money lies in the air 


trial Power Sales 


conditioning load 


Keep On Toes . . . But the power salesman must get to 
the prospective customer quickly. Despite local gas rates 
of 18 to 23 cents per 1,000 cu ft, with but two exceptions 
“every job which my company has lost to competition was 
lost because we were not on the job soon enough.” 


When to Lease Machines . . . Frank Griesinger, assistant 
said 
costs too much to be bought outright, leasing 
to get the equipment, yet free capital for 
investment in other profit-making ways. 


treasurer of Lincoln Electric Co, Cleveland, if ma- 


chinery 
is one Way 

Leasing does not cut taxes under the new bill, he said 
It merely postpones them. Be wary of long-term plans, 


because the government may not allow depreciation at 


the rate advertised by the loan agency. When a purchase 
into the make 
market value of the machine is included also 


option is written lease, certain the fair 


On the 


equipment 


Annual sales of induction heating 
from $250,000 in the mid- 
Dr Harry B. Osborn, Jr., 
Tocco Division, Ohio Crankshaft 
widely 


Horizon .. . 
have jumped 


thirties to $12,000,000 now 


technical director of the 


Co, Cleveland, said 60-cycle 1s used on cross- 


sections up to 5 in., which does 


what it 


but that stress relieving, 


takes an hour or so in a furnace, 


in minutes 


will come more to the foreground in the future 


Residential Sales 


From the Residential Session came this 

@ Effective campaign coordination needs greater advance 
planning so everyone can get in the act 

@ Discounting may force more utilities back to merchandis- 
ing and servicing 


When 


promote the 


every utility and every phase of the industry 
at the then we 
will have real coordination ‘o carry electrical living forward, 
Robert L. Coe, chairman of EEI’s Residential Promotion 


(Continued on page 162) 


same campaign same time 
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FIG |-How Power Cost Vories With % Generator Loading 
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In Economic Dispatch Today... . 


FIG 2- Relation Between System-and incrementol Loss 
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Coordination of Losses Is Vital 


Incremental fuel costs and transmission losses are defined and expressed in 
practical formulas for inclusion in calculating system generation schedules 


W.R. BROWNLEE, Chief Systems Study Engineer, Southern Services, 
Inc, Birmingham, Ala. 


Coordination of incremental generating costs and in- 
cremental transmission losses is a powerful tool today 
power supply 
Methods of determining incremental fuel costs 
function of fuel and boiler-turbo 


generator characteristics have been used for many years, 


for improved planning and operation of 
systems 
as a prices variable 
but practical formulas for determining incremental trans- 
mission losses in a power system network were largely 
unknown 12 

Further 
proceeding 


years ago 


improvements in formulas and methods 
Study has been accelerated by an increas- 
awareness of operating obtainable through 


coordinated operation, amounting to $50 to $200 per hr 


are 


ing savings 


in a typical transmission system. Such savings are not 
realizable in a perfect incremental fuel dispatch which 


ignores incremental transmission losses 


Recognition of transmission losses ranges today from 


use of a transmission-loss factor for plants more distant 
from the load to a complete operating computer provid- 
ing up-to-the-minute overall incremental costs for dispatch- 
In the present fluid state of the art 


it may help here to review the elements of the coordination 


ing the power system 


problem, including the meaning of incremental generating 
costs and incremental transmission losses; to develop cer 
tain basic concepts for relating the value of power at differ- 
ent locations on a system; and, to outline the application 
of general principles to operating and planning problems 
of a power system 
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Optimum Economy . . . Assigning maximum loading to 
units of low generating cost, or loading plants to produce 
the lowest seldom results in the best 
economy. Optimum operating economy is had when the 
cost of generating enough power at any plant for delivery 
of a small unit of power to a chosen reference point is 
the same for all plants in the adjustable range (operating 
between maximum and minimum loading) 


transmission loss, 


This reference 
point may be any plant or substation on the system, or it 
may be the composite system load 

The the 
generator is illustrated in Fig | as a function of the percent 


nature of variations in cost of power al a 


load carried by that generator. Generating costs, include 
the 
plies, along with other expenses, which are a function of 


cost of fuel, variable maintenance, and certain sup 


the amount of generation. Curve A shows total generat- 
ing cost which decreases from 5.05 to 3.35 mills per kwhr 
as generation is increased from 20 to 100% 

Curve B is the “input-vs-output” curve. For 


any spe 


cific boiler-turbogenerator, such curves may be plotted 
as total (equivalent) thermal input in Btu per hr vs total 
By applying proper constants 


the input scale may be made to read in terms of dollars 


output in the same units 


per hr. Furthermore, the relationship may be generalized 
by assigning an input scale of mills per hr per rated kw 
and an output scale of percent (or per-unit) loading 

For example, if Curve B is applied to a 100-Mw unit 
the operating cost is $325 per hr at full load and $180 
per hr at half load. Curve B may be plotted from the 
basic data used to compute Curve A, or it may be ob- 
tained by multiplying the values of Curve A by the per- 
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Fundamentals 


jant A is 150 x x $360 per hr. This contrasts 


with the cost of supplying 120 Mw by generation at 


ant B, which would be 120 x 4, or $480 per hr. Thus 
operating saving is $120 per hr over the cost of 
each plant generating its own area load. If the generation 
at Plant A were increased, replacing Plant B generation 
until the total loss were 40 the total generating cost 
at both plants would be the same as if each plant 


ECONOMIC BALANCE between plants may be illustrated 


, : wn area loz 
by elementary two-plant, single-transmission-path system own area load 


Fundamental Concepts and Definitions . . . Modern 
methods are progressin ward good solutions of incre 
mental losses in a complex power system network. Under- 
standing of these methods is aided by a review of funda- 


concepts and definitions 


the incremented incurred by transmitting 
f 


, > , 
from location 1 to location .z raction « 


incremental power metiunes 


d dL/dP 


. , delivered at 
netwe | al Vs ry) ia 
rom f y m of the increme 


one plant (N« 

’ 

also expresse the conon 

s varied with respect 

. Optunum ratio of the 
culated separatel\ ' 

: : to that of location 2 

roximately the slope 

the resultant , 

lé incremental to incurred f 


interconnection flows, voltage ; 
pow from location }] to the composite system load as 
, 


ines , F , 
] f the incremental power at location I 


-Plz ari t ‘ " riterion . 
Iwo-Plant Comparison . . criteri sf incremental power delivered to the composite 


' 
powe! ] } 
t ystem load from location 1] as a fraction of the incre 


ince s 
power at tocation ] 


imount 


power at 

we Note: These are sometimes given as N, and M,, or dl 

vat small 7 ' 

dP,, but the full significance of the double subscript should 

' 

siants 

I be inferred 

single- | " 
C, is the incremental generating cost, including variable 


f ] 


rat 
: mdintenance, Of power of a plant at location 1, approxi 


yene 
mai mately equal to df dP 

\ the incremental value of power at location | 
“e V, ts the incremental value of power at the composite 
M y sdtegy = system load when the system is in economic balance 

int B with a It is apparent that ( V, when the system is in 


: ten eteent 
p er ; re mr “ 
pow. Because of cay lance, anc 1 Plant A is operating within 


economic ba [ 
" } ] 
incremental toss it t , , 
ah ts variable range. The following relationships are axx 
B is about 40 , 
matic anc 
power, P, the init 
loss s PR When 
1, the new t 
2PAPR since 
s is 2PR, or twic 


lv, when 


| 


; 
1c 


0.6 kw i 


ionships demonstrated for 


ymmiic balance 
iwsumed that the incremental generating 
lants remain constant as generation varies 


20 Mw to Plant B from . lls/ kwh 


nr 
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of Fuel-Transmission Coordination Given 


Therefore, Plants A and B are in economic balance. 


A general equation relating all costs to the system load 
may be written 


where all plants are in the variable range It ¢ N, exceeds 


V., Plant 1 should be operating at minimum load. Simi- 


larly, if C./N, ts than V 


generating maximum output 


then Plant 2 should be 


less 


Use of Equations 
termining the 


- « Equation (5) or (6) facilitates de- 


incremental loss between any two points 


incremental loss is known from 


load 


value of incremental 


on a system when the 
these 


determination 


points to the system Equation (7) permits 


of the power at any 


location from any other location where a plant is in the 


variable range (and therefore ( V at the reference 


location) 
3 has an incremental generat 


kwhr, its 


For example, when Plant 


ing cost of 3 mills per incremental loss to the 


system load is 30 and the incremental loss from In- 


terconnection 4 to the system load is 20 the value of in 


cremental power at Interconnection 4 is 
Vs Vs } \ \ 


] ..43 mills/kwhr 


The average value of a block of power at any location 


will be approximately the average of the incremental 
values at that location before and after the power is trans 
ferred. For any given condition, the adequacy of this 
approximation may be checked by computing incremental 
intermediate such as 25, 50, and 
the block of 


Determination of 


value at 


iP) ot 


points also 


power to be transferred 


incremental losses either between 


plants or from plant to load is seldom as simple as in 


Fig 3. In that system, the loading of the single transmis- 


sion path can provide complete information on the incre 


mental losses between plants. Usually the operating in 


formation available to the coordinator is the generation 


carried by each plant and 


B vary in 
that the loading of line 


If system loads supplied at A 
some predetermined relationship, it is apparent 


A-B 


function of the generation of 


and therefore the incre 


mental loss, is some Plants 
A and B 

If a new plant, C, is connected at the midpoint of the 
iine A-B and supplies a similar amount of power to Plant 
B, the 4 to B will be about | 


times its since the incremental loss in per- 


loss from 


incremental 
former value 


cent is nearly a linear function of the initial equivalent 


line lo iding 


Thus, even with a strictly repetitive load pattern, in- 


cremental losses from any one plant to the system load, 
or from any one plant to another plant, will be influenced 
by the 


interconnection 


power supplied by every generating plant and 


Planning Expansion .. . Although attention has been fo 
on power proper plan- 
ning of power system expansion requires consideration of 


cused system operating savings, 


comparative losses of both capacity and energy. Readings 
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from a network analyzer, customarily used in such studies, 
can provide line current readings from which total losses 
may be 
the line flows result from a generating schedule providing 


calculated. But these have little meaning unless 


a reasonable balance of generating costs and transmission 
losses 
The 


cumbersome for the rapid determination of such a bal 


various systems of matrix constants are too 
anced dispatch needed for the several loadings required for 
each alternative plan 

effect reduces 


of plants to a simplified two-unit system, | as 


The phase-angle method, however, in 


each pai 


the phase angle between a pair of plants is the resultant 
all generations, loads, and voltages on the system. For 
stem planning purposes, the transfer impedances many 


measured between pairs of plants, or to a reference 


plant 


SO as to provide a value of the reactance/ resistance 
ratio 


An estimate of this ratio may suffice for preliminary 


studies 


Values of voltage phase angle for any assumed pre- 


liminary dispatch may be read directly on the network 


analyzer, and the generation adjusted by rapid approxi 


mations to satisfy the equation 


kK 
K 


where @ is the angle by which the voltage at Plant | leads 
Plant 2, and K 


(open-circuit) transfer 


the voltage of is the reactance/ resistance 


ratio of the impedance between 


them 


The working curves plotted for various values of © 


and K facilitate rapid adjustments. By studying two or 


three system loads other than the peak, a realistic annual 
energy dispatch of new and existing generation and cor 


responding losses may be obtained for each alternative 
plan for 


I system expansion 


Operation Coordination Constants . . . Operating coordi 


nation, whether of the prescheduled or continuous com 


puting type, usually relies on a series of constants. These are 
ised with the generation at every plant for deriving the in 
cremental losses from one plant to the load. That is, the 
values of M,, M,, etc 
Methods being developed for deriving adequate sets of 
while in 


None is 


customary formulas provide 


incremental losses, 
scope of this 
scientific except in a “broad-brush” way 
may be said, the 
higher the 


constants for determining 


triguing, are beyond the article 
really 
formidable the 
Greek 
the more fantastic are the assumptions concerning power 


In general it more 


formulas and the saturation of letters, 


system behavior 


Nevertheless certain of these methods deserve con 


Network 
tems have provided verification of calculated changes in 
Recent 
unalyses of small systems by superposition have supplied 


fidence analyzer studies of complicated sys 


losses with substantial exchanges in generation 


verification of loss differences with power transfers small 
enough to represent true incrementals. The economic im- 
portance of generating Cost-transmission loss coordination 


justifies substantial additional study 





Two- Station 


Generation and Load 


—te® Substation 
ee ooo 


Y 
Substation B 


Station 2 
Newer jh 
efficiency Flan 
1 ALL 

fers 


Incremental Production 


Management Faces Decisions 


Choice between use of curves or computer should be based on transmission loss magnitude 


M. C. WESTRATE, 
Commonwealth 
Mich 


D. C. HARKER and 
system Plann ng Section 


Associates, Inc., Jackson 


the bases 

in dispatch ot 

ind management 
ions regarding 

ular system 

that 


dispatch mplies 


mission losses and 
en coordinated in 
minimum cost of 
each load condi 
slong with modern 


S$ a major 


When Interconnection is. Added 
To System of Fig!... 


the se 


application, and there is no 
for the 


methods. Study to determine 


final decision 


ncremental costs of generation 


and transmission remains a pre 


requisite, no matt what means of 


economic Hisps iitimately se 


if 


crea iO 


Incremental Replaces Average . . 


Use of incremental instead of average 


costs of generation ts now fully recog 


nized Whether transmission 


1Osses 


ire large enough to warrant their 


April 18, 


evaluation in determining the dispatch 
of generation depends, however, on 
the particular system arrangement. In 
some systems, transmission losses are 
relatively small compared with pro- 
and it that 


they do not materially affect economic 


cguction costs, is obvious 


dispatch. In other systems, trial cal- 


culation must at least determine the 


effect of incremental transmission 

losses 
When 

termining cost of delivered power, the 


first 


losses are significant in de- 


step is preparation of a loss 


This should 


coordinatoin of in- 


formula for the system 
be followed by 


cremental transmission costs with in- 
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.«. And Brings Mojor Shift 
Loading of Stations 


TYPICAL SYSTEM had older plant near 
and new plant away from load center. 
Curves apply to various combinations 
of generating conditions on system 


——£conomic Loading with 
Original Fuel Costs 
-==E£Economic Loading-with 
New Fuel Costs, (Original # 5% 
60.80 i00 120 140 i60 180 200 220 240 
Total System Load (MW) 


On Tools for Economic Dispatch 


on particular system, changeability of production costs, effects of interconnections, hydro 


production costs so interconnection flows will point to the been or are being built to determine 
economic dispatch curve method best suited for continuous dis economic loading immediately after 

ped patch adjustments have been made either 

At this point, a decigion must be manually or automatically. Some de 

Curves or Computers ... A number made between these alternatives signs determine only the incremental 
of these curves may be prepared, de 1. Revising the dispatch curves t transmission loss factor; others give 
pending on the probable combinations keep up to date, or the incremental cost of delivered 


of generating units out of service for 2. Installing a dispatch computer power, including both transmission 


‘ 


cost. A new set of on which these variables can be very and production costs. Some balance 
a system change quickly changed themselves automatically for an equal 

fuel cost. The time In any event, the loss formula con cost of received power from all varia 

required | ake these dispatches tants are required either for deter able sources so that the economic 
using modern calculating equipment mination of the curves, or for calibra loading for each station can be read 
such as digital computers, can be de tion of the computer, and these values’ directly. It is expected that some fu 
termined after the trial dispatches must be kept up to date with system ture computers will automatically reg 
Ihe frequency of change in fuel costs changes ulate plant loadings through the use 


system generating combinations, and Several dispatch computers have of present load control systems 


«+» When Tie is Near Station 2 Dispatch Curves Are Materially Altered 


ADDED INTERCONNECTION changes 
generation conditions on the system 
which are expressed in the curves. 
Plural interconnections complicate 
problems 
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System Is Key to Economic Loading Decisions 


(Continued from page OO) 
Factors . . . Consideration of a small 


system, illustrating the more im- 


portant factors in economic loading 


may sist Management in reaching 


most suitable ap 


ad : on the t 


proach to any particular system. The 


ordinating incremental 


principle for c 
principle rc 


production costs for a simple two-unit 


outlined in 


previously 
wer Dispatch Evaluates 


(EW, Nov. 29, 1954 


system was 
fodern Po 
Line Losses 
At}) 
4 system typical of many is shown 
generation, with an 
oad center, has 
construction of a 
plant some dis- 
tance from th ity with transmission 


line connect several load area 


supy substa 
a series 
determined, covering 
generating units in 


in fuel costs, and 


such as nonconform 

loads. Of particular in 
terest effect of relatively small 
ch ing 


Fig 2a ill rates 


duction 


cost at one plant only 
the incremental pro 
fuel 


line) and 


costs based on costs at 


with a 


Station 


one condition (solid 


5 increas¢ cost at 


? (dashed 


effect of chang if fuel 


reflected in the revised dis 
ves of Fig 2b. The relatively 
Station 


small cost at 


No. 2 results in a very 


decreas 


Station 


large 


in the loading of 


ponding increase 
No. | Although 


the direct 1 of se changes are ex 


pected, the lagnitude may not be 


appreciated 


The ample stresses the impor 


tance of having accurate production 


| 


' 
costs. It is evident 


from the large 


change in dispatch curves that many 


thousands of dollars ed 


through this information 


Interconnection . . . An interconnec 


tion even on a relatively small system 


introduces factors which may require 


thorough analysis and inclusion 


dispatch. Addition of an interconnec 


tion, as shown in Fig 3, might be 


treated as another source for the pur- 


chase of power, or it may be 


con- 


sidered as non-conforming load for 


the sale of power. Cost of power at 


14 


the interconnecting point may be an 
essential factor in determining when 
it is economical to buy or sell power 


When the interconnection point is 


near the load center, the net effect on 
the economic dispatch is merely to 
shift the horizontal 
shown in Fig 4a 


scale as 
When the intercon- 
one of the 
generating stations, the effect is a ma- 
dis- 
patch, as shown in Fig 4b, and it may 


axis 


nection point is near 


terial alteration of the relative 


be necessary to determine a set of 
curves for each block of power to be 
transmitted in or out of the intercon- 
nection 

Ihe possibilities could become so 
numerous on a large system that pre- 
calculated curves are impractical. 

[he problem may be further com- 
plicated when there is more than one 
and when 


interconnection, power 


flow through the system is uncon- 


lled as in pool operations. In- 


stances have been found where two 


nterconnections are near the load 
otherwise so connected that 


appre- 
ciably affect the system dispatch. Such 


center or 


flow between them does not 
cases are probably exceptions. Where 
incontrolled power flow between in- 
affects the 


terconnections economic 


dispatch, the use of predetermined 
curves becomes less practical because 
inability 


of the to predetermine the 


mount of flow 
Final Choice . . . From what has been 
said of the two 


evident that the 


Station system, if Is 


number of stations 


is not the 


only factor in dispatch de 


rminations 


The principles neverthe 


SS apy to more extensive systems 


Whether 


pre calculated curves or dis 
patch computers are required depends 


upon possible combinations of vari- 


ous factors and the frequency with 


which they change 


While application of dispatch com- 
ers may or may not be decided on 


clear economic grounds, here are 


some questions which must be an- 


swered before a decision is reached 


for a particular system 
Do production 


costs, particu- 


> 


fuel costs, change frequently 
, 


2. Do uncontrolled interconnection 
flows appreciably affect losses? 

3. Is the cost of sale or purchased 
power required hourly? 

4. Do certain large nonconforming 
loads affect the economic dispatch? 
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5. Is there appreciable hydro gen- 
eration involved? 

All these questions may be summed 
up in one: Is it feasible to use a pre- 
determined dispatch? If the 
definitely is no, a dispatch computer 
will probably prove practical. When 
the system permits use of predeter- 
mined dispatches such 


answer 


—and systems 


are many—there is a choice among 
digital computers or desk calculators 


for determining dispatch curves. 


Loss Formula Necessary .. . All dis- 
patch computers available are based 
on and require determination of the 
same loss formula used for prede- 
termined dispatch curves 
Determination and study of such 
curves will indicate characteristics of 
the system in terms of dispatch so that 
the requirements of the computer for 
the system are known before a large 
investment is made. The use of pre- 
calculated dispatch curves should be 
superseded when it has 
found that they are inadequate. The 
additional annual cost of a dispatch 
computer over the cost of preparing 
revised curves should be justified by 


the additional savings which may be 


only been 


expected with more rapid application 
in daily dispatch. 


Personal Judgment . . . Determination 
the loss 
and application to 
through 
patch computer, may 


of incremental costs and 


formula, power 


dispatch curves or a dis- 
result in large 
savings. Major improvements in fuel 
economy have been reported by some 
and the cost of the 
preparation of 


curves or other guides appears to be 


operating systems 
necessary studies and 
well justified 

These studies and methods result in 
for the dis- 


patch supervisor, but can cover only 


new aids and new data 
the economic loading aspect of dis- 
patching a power system. The prob 
lems of adequate generation to cover 
spinning reserve, area protection, and 
errors in load forecast remain for the 
decision of the dispatcher. There is 
no indication that curves or 
puters will not depend on the indi 
vidual dispatcher for intelligent inter- 
pretations and decisions in operation 
Conditions he which can- 
not be expressed in curves or com- 
puters, must be considered along with 
the data these new tools furnish him 


com 


foresees, 
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Today's Power 
System Complexity 
Stresses Use of... 


e+ et ee OT OOo 
ee er ee eee 


Digital Computers to Speed Studies 


GLENN W. BILLS, Chief, Network Per- 
formance Unit, Bonneville Power Admin- 
istration, Portland, Ore 


Digital computers afford utility en- 
gineers today a quick and easy means 
of analyzing complex power system 
Within 


curacy and complexity of the problem, 


problems limitations of ac- 


they facilitate the solution of the fol 
iOwIng 
1. Load-flow 


studies 


2. Transient stability studies 
3. System 
4. Economic loading 


tic system cont 


losses 


‘ le ‘nal 
in electrical 


Difficult 


blems encountered 


Analog Analysis Becomes 
ses and 

omputers do 

As power 

nechions 
ymes physically impos- 
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sible to set up complete analogs ol 
systems on analog computers of prac 


tical size. Transient analysis of elec- 


trical circuits occasionally becomes 


extremely complex because of non- 


linear elements, such as transformer 


magnetizing impedances. For such 
analysis it is not always possible to 


construct accurate models 


BPA Making Load-Flow Studies .. . 
Considerable effort is devoted to load 
analysis on digital 


flow computers 


both in this country and in England 


Iwo promising approaches are being 

Power Ad 
One is L. A 
1od on system 
involving as many as 58 loops (“Ma 
chine Computation of Power N 
Performance AIEF Ir 


Vo 


investigated by Bonnevi 


ministration s engineers 
Dunstan's “track” metl 
twork 
insact« 


f 


nstan report 
pe convere 
icy greater 
rk 
metimes quires 
1S His techniqu 
ity with IBM or ¢ 


to produ 


ilent busines 
C good load-flow 


without 


His approa 
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speed, large-storage digital computers, 
with methods 


analysis on ac network 


should easily compete 
of load-flow 
analyzers 
One possible deficiency of Dunstan's 
method is the difficulty of converging 
on a given set of loads. In studies 
involving many loads, his digital tech- 
nique requires considerable experience 
and intuition. Load current changes 
must be anticipated when balancing 
desired values of 


To overcome this difficulty, BPA 


the system to the 
loads 
engineers have tried to develop a load 
analysis auto 


flow incorporating an 


matic process lor convergence 


Junction Analysis Shows Promise . 

Another means of describing an elec- 
trical network 1s through junction 
which is easier to set up than 
method Dr G org¢ For 
Numerical Analy 
Bureau of tandards Los 

‘ 


of node 


nalysis 
the track 
the, Institute for 
National 


i 


equations mig quit 1 


tageous for load-flow studies 
gitally BPA has 
iumming of the solution of load-flow 
on the Standards Western Auto- 
(SWAC) it Los 


studied the pro 


stucies 
Computer 
To understand the junction or ad- 


mittance approach, consider a simple 
elec 


this 


network as shown in Fig |. The 


cal behavior (steady-state) of 
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FIG 1—-LOAD FLOW NETWORK 
in junction analysis 


is used 
Network's steady- 
state behavior is expressed by a matrix 
equation 


Unit Like SWAC... 


This 


an ac 


compar 
network 
accurate study 
time tor 


ming 


to the SWA(C 


Ya2 


FIG 2—ADMITTANCE MATRIX for 
work is symmetrical 


net- 
Junction analysis 
provides simple means of describing 
network system 


mated \ 


ed which auton 


Automatic Swing Studies 


tilities having mod 


iyzers, automatic 


© IBM 602A calc 


j 


Study Transients with Digital 


puters... abilit 


t 


ption 


d impedances a! 
SW AC four-machine 


problems using hal 
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Can Feed Tabulated Solutions into an Electric Typewriter 


paratus and Systems, Augt 

Loss Calculations . . . Application by 
BPA of digital analysis to loss calcu 
ations has been limited to two cases 
In the first, loss coefficients were cal- 
system 


culated for a nine-machine 


for an economy loading study at 
Massachusetts Institute of Technology 
on the Whirlwind I 


nvolved deciding whether the 230-kv 


The second case 


Coulee Dam bus, into which feed 18 


erators rated 120 Mva each, should 


be solid or split for normal system op 


eration 

On a transient stability basis, either 
ngement appears satis! 
oad flows in transmission 

er, the split bus 


vives 


Real 


' 
unbalances 


of losses has made 


some utilities to operat 


s and transmission systems 
f 


OL OVCT-al 


Hydro Problem 


The economic loading problem has 


Economic Loading 


satisfactorily for utilities 
te 


power sources af 


not th 


ind 
rdependent 
n for optimum operation. Solution 


the ' ati \f 
! | i } i 
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mission system on the computer 
Progress was retarded because of data 
handling difficulties 
Successive iterations made on the 
problem produced reduced operating 


costs each time the water flows were 
rescheduled. This 


timization was being approached. But, 


indicated that op 


prediction of stream flows for long 


periods is not possible. Thus it ts 


doubtful whether a successful sol 


tion of the economical loading prob 


lem as posed will be 


Answer May Be Applied Theory 


Intensive tion of 


ipplic 
theory ib at with 
solution 

may be 

ichieving econon 

r 


of generators and 


puters ippeal to 
il 
successful 


With the 


chance for a 


this problem exception 


of one € inaiog compute! 


that has 


ficiently ; irate. The 


on will require a digital 


make 


computer 


which numerous load 


compute losses and 
nts, and de une opt 

m operating schedules 
\ general purpose digit 
th magnetic 
by BPA to aid in 


flows through 


River 


arum 


dams on Columbia 


compute 


ihlen 


~ power sy 


will follow the 


economical loadin 


is Decoming al mpos 


sible for dispatchers supdsta 


significance 
format r ky 
formation quickly 
maintain > f operat 
evel. Ser 
quency ¢ 


far fr 


After long-range uti eco 


nomical loading pre blems made 
hev must be stored lagnetic tape 
Short 


sunched cards 


n 


r¢ 


STANDARDS WESTERN AUTOMATIC 
COMPUTER has been used by BPA in 
load-flow studies 


have to b 
are fed from 


points. Various measurement 


rainfall 


iS actual voilages 


ments, and power flows, w 


be translated into data whic 


stored or fed into some typ 
Possibly 


puter digita 


could be used 


Computers Will Govern Directly . 


information trom computers 


ored « used so th 


issue direct orders to 
bines without being 

nsfer through a h 
inism 

Because of recent 
omputers, automatic 
tems 1s a reality or 
olidated Edison 


River Plant 
data. The plant 


oper 

from machine 
contains tv 
id one 160-Mw turbogener 


IBM 


iutomatically and in tabu! 


tabulating machine 
formation that tells the 
to schedul 


ing ‘ 





SYSTEM OPERATOR'S OFFICE, Pine Bluff, calls upon most economical combination of power sources available hourly 


Gas Prices Spur Economic Dispatch 


Middle South dispatches system with capability of 2.25-million kw, employing 
the digital computer to solve basic transmission-loss, fuel-cost relationships 


E. E. GEORGE, Electrical Engineer, Ebosco other provisions failed to take into’ using accounting machines for calcu 
Services, Inc, Little Rock, Ark. and consideration the facts that a power lating transmission loss and making 
] 


c fr re thar e sup ‘merve re s j { -ned- 
E. C. STEWART, System Operator, Middle from more than on *t emergency Visions In loading sched 


sat finel n be used nile 
South System. Pine Bluff, Ark that fuel can ©€ USC ules 


only when the price at each Special Problems . .. The determina- 
ind from e: pplier is tion and application of economic load 
for the Middle South System 

equired solution of many problems 

them new Among these 


llowing 


Other Incentives . 
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Administration, Empire District Elec- 
tric Co, Oklahoma Gas & Electric Co, 
Southwestern Gas & Electric Co, Gulf 
State Utilities Co, Southern Co, 
Tennessee Valley Authority. 

7. Availability of company-owned 
peaking hydro which can be scheduled 


and 


at will 

8. Existing 
which 
and monthly or yearly kwhr limits 

9. Variable growth of different sec- 
tions of the system 

10. A amount of 
pot-line and pipe-line pumping load 

11. The need of spreading 
the system 
geographic area 

12. Necessity of 
out for overhaul dur- 


contracts for SPA hydro 


must be scheduled within kw 


large aluminum 
reserve 


over because of its large 


having one of 
more large units 
ing most of the year 

and 3 
up Middle 


systems in 


Methods .. . 
above were 


South’s 


Problems 1, 
met by setting 
four component 


detail, including radial loads, and 


systems into a 
This 


Ebasco and 


combining individual 
work 
IBM 


the 


combined loss formula 
was performed by 
on a using 


Kron 


Useful byproduct of the 


701-type computer 


method 


recon 


inte 


nection of individual system loss 


formulas into a combined formula was 


the consequent availability of several 


loss formulas for the com 


types ol 
bined system, involving 


1. Gener 


connections 


plants, foreign inter 


ating 


and the scheduled inter 


change between each pair of systems 


2. Generating 


plants foreign 
the 


torial load of each of the four sy 


3. Gener 


interconnections, and total terri 


stems 


iting plants, foreign inter 


connections, and the excess or deficit 


f hoy 


of generation adove 
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Middie South System 


\/nterconnection with» 
‘Southwestern Power. 
Administrotion 


interconnection with 4 
ogg ree 


ze 


Little Roc — 
Cecil 


| To Markhomrs 

Ferry 
+... > 
Sep et weease tO, 
Interconnections , 
Tennessee Valley ~ | 
Authority . 


a! 
} 


interconnections } 

with southwestern 

Gas & Electric Co. 
¢ 


i 

/ 

Horvey x } 
Couch ; 
I 

' ] 

! 


Rex Brown? 
ackson | 
een | 
rw fF | 
\ 
= Interconnections’ 
@ ',/nterconnection \ Missi PowerCo 
with Central Lousiona 4 —- 
Electric Co 
5 
< 
{ q 
. /aterconnections with 
$ Gulf Stotes Utilities 


Ninemile@Point 
Morket Street 








SYSTEM MAP of Middle South Utilities, 
lines and 


shows principal 
interconnections 


Inc., 


power plants, and transmission 


using the syst los fi | f pow source 


South Sy 


steam 
Middle 


more and dum 


from 


On 


iny 


determining ithout idered the 
the sale. IBM aking 


permitted us a i< juNnting a nyaro 


The 


panels aL hydro is 


ess expensive than steam 


chine effect of hydro on losses 


ermined only by making 
After 
hydro it 


flect « 


study 
nout 
LOSSE 


the Midd 


Dy tne ct that interchange cation was ne 


it the f hydro 
gligible. M« 
is peaking 


ermitting its deductio 


tions on 
simpined 
wned hydro 
f the total system 

cam oper ion 

hydro must he 

Hydro... 

total 
steam operat 

formulas for 
accounted for va 


iifferent 


sections 


ued on page 


con 


stem 
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Can 
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Penalty Factor Computer Teams 


Computer with incremental load slide rule enables AG&E to save $200,000 yearly on fuel bill 


A. H. WILLENNAR, Chief, System Production Coordination Group 
cnd 

G. W. STAGG, Electrical Engineer, American Gas & Electric Service 
Corp, New York, N. Y 


factor computer in combination wit 


load slide rule operating today in the 


Office at 
the American Gas & Electric 


*roduction Coordination Columbus 


nabhles« 


st Savings amounting to 
unable through icc 
los es om 


System 


iINSMission 

AGATE 
tal slide rule-penalty 
afforded AG&E the 


provides the 


t compute! 


lowing be 


coordinator 


nefit 
power with 
remental fuel cost and loss data, thus en 
the most economic distribution 


ind 


vides the coordi 
ntal fuel 


AGAE Syst 


cost 
throughout 


enables the coordinator 


changes in individual unit out 


magnitudes the desired 
beyond the 
Ability to 


dinate 0 ) 


response capability f the 
anticipate such onditions 
obtain minute 


to-minut 


icratior onomic 


(1) providing a more accurate means of determining in 


- 


loss data, and (2) eliminating the need for the 


cremental 


tremendous number of computations previously required 


to include the effects of losses in the allocation of genera 


tion 


Penalty Factor Computer . .. The penalty factor 


com 
puter is a calculating device providing the load coordi 
nator with line loss penalty factors and incremental losses 


for various system operating conditions It gives the 


transmission loss behavior of the system represented mathe 
matically by a transmission loss formula. The computer 
ynsists of adjustable power units set to represent various 


plant loadings and interconnection flows, an adjustable 


network representing coefficients in the transmission loss 


formula, and a central penalty-factor and incremental 
1Oss meter 

After power settings have been made on the computer 
] 


for a particular condition of system load, the penalty 


factor for a given plant or interconnection is read on the 
central meter by pressing the key for that plant or inter 
connection. The calculation i 


computer performs the 


Stantaneously 


Computer Calibration . . . Calibration of the computer 

operation entails setting the transmission-loss-formula co 
These coefficients 
AGA&ALI 
analyzer and 


efficients on adjustable potentiometers 


calculated by the engineering staff of the Service 


Corp with the aid of the network digital 


computers, cover a specific period of operation based on 


the current construction program of new system facilities 


the coefficients represent a particular system 


revised periodically for major changes i 


s of that such ; the additior 


system, 


sion lines, generating plan a major 


bution of system load. Once th 


have been set, they remain unchanged 


ation. To keep the computer abreas 
coefficie 


ind yg however, new 


to six months 
Incremental Load Slide Rule . . . The penalty 


unction with the 
This 


logarithmic 


“ds ce Sigal Ut : u >in con 

je rule slide 

( olumbus C ( a 

i movab su r es generator 
ics The 


yradu 
iWUale 


cost 


un 


Differences 


fuel costs 
ws with the 


n the fuel cost adjustment 


indicators have been clamped position 


which is graduated in cen ver million 


gow 
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With Slide Rule 


through recognition of transmission losses 


A lit 


the design 


le SS penalty factor scale was incorporated in 


t this slide rule. These factors represent the 


adjustments which should be made to the generator strips 


to compensate for the effect of transmission losses in al 


locating generation. An adjustment is made by placing 


the top edge of each indicator at the appropriate penalty 


factor for each plant derived from the computer. For a 


system generation, the slider is shifted, and 
individual generator outputs for optimum system economy 


desired total 
are read directly from the individual generator strips 

This slide rule is a simple, accurate, flexible, and in- 
expensive device for fuel 
effect of losses between various gen- 


comparing incremental costs 


adjusted or the 


erating units 


throughout the system 


In determining optimum economy loading schedules 


prelin distribution of system generation among 


generator units in service is obtained (from a comparison 
means of the incremental 
[his distribution is set into the computer, and 


of incremental fuel costs) by 
slide rule 
penalty factors are read for different generating stations 
The penalty factors are then set on the incremental slide 
rule, and a new generation schedule is obtained including 
the effects of When 


step is repeated until a balance has been obtained between 


transmission losses necessary, this 


the computer and the slide rule 

In actual operation, a complete economic distribution 
of generation has been obtained in two to three minutes 
Subsequent schedule reflect 


minute-to-minute changes 


cee 
ing relatively 


minor increases or decreases in system load 

are made in a much shorter time 

Coordinated Scheduling . . . Before preparation of the first 
AGAI 

that the 


between plants would 


coordinate 


in Sept 


i generation schedule for the 


1948, it 


system 


was apparent sizable 


lengths nsmission line linkage 


make a proper evaluation of transmission line losses of 
in arriving at the optimum distribution 
hour-to-hour 


between 


Accordingly, the estimated 


tain key power lines plants, to 


ncremental line loss characteristics of 


used as a guide in setting up 
line loss penalty 


so-called 
AG&I 


is the adjustment on the 


is time, the 


on the System 


slide ru 


} 1 


fuel cost of each plant to include 


1ission losses in scheduling generation 


transmission network, however, made 


to predict accurately the loading of indi 


yn lines. The time limitations on setting 


es also precluded consideration of 
w of the major tie line loadings 


iltv factors were computed from tran 
lies made on the ac network 


inalyzer with 


ning these difficulties. From these studies 


c conditions of system load and capacity 
re prepared showing penalty factors for 


Although 


transmission 


jer the specified conditions 


forward in the evaluation of 


Penalty Factor Computer .. . 








| Hourly Saving By Including incremental Teremiesion | 
1 Losses In Scheduling Generation | ] 


b 
° 


Approximate Dollars Saved per Hr. 





1900 200 ©=-: 1400 


System Lood - Mw 





Produces These Savings When 
Used With This Slide Rule 








Combination Gives Optimum Loading Schedule 


losses, experience has shown that the use of line loss 


tables or curves leads to inaccuracy and consequent loss 


of economies. It was found impracticable to prepare and 
physically impossible to use the numerous curves or tables 
different combinations of 


required to cover the system 


load, capacity, and generation in an average day’s opera- 


tion 
Need for Computer . . . In view of the numerous complex 
factors in 
the AG&E 


Companies 


an accurate evaluation of transmission losses on 


System, the 


comprising the 


need for a computer was evident 
system provide electric service 
to almost 1,300,000 customers in a 46,000-sq-mile ter- 
Lake Michigan to the North Caro 


The area’s population has been esti- 


extending from 


ritory 


lina state boundary 


mated at 4,755,000 living in more than 300 communities 


and the parts between them 


+X O ting sidiary companies of the AG&E Sys 


d into a single c« mpiete coord! 


hes 


hydro power 


serve this area companies 


steam and generating 


But 95 


bilittv of 4.000.000 kw 


Major 


Portion 


| 


4 


SKETCH shows portion of incremental load slide rule used 


at Central Production Coordinating office, Columbus, Ohio 


122 


Plants 
the system are tied together by a network of 
of 132 330-ky 


The AG&E System maintains one or more interconnec 


plants, 11 of which are steam and ioad centers of 


5.400 miles 


and transmission lines 


tions with 15 companies bordering its area, with whom 
energy may be exchanged on various contractual bases 


During 1954, more than 19,600,000,000 kwhr were pro- 


duced by the generating stations of this system, of which 


nearly 9 The maximum |-hr 


system peak demand for 1954 was 3,302,000 kw 


was generated by steam 


System Study ... General Electric Co, the network ana 
staff at Purdue University, and the AG&E 
Corp jointly set out in 1950 to develop new methods of 
including the 


yzer Service 


effect of transmission losses in the eco 


nomic scheduling of generation. E. E. George had de 
rived a general loss formula, expressing losses in terms 
of plant generation and a series of transmission loss co 
and J. B. Ward, H. Hale, and J. R. Eaton had 


developed methods greatly simplifying the determination 
of the 


efficients 


transmission loss formula coefficients 
The accuracy of these formulas in their application to 
scheduling generation had not been evaluated up to this 


had 


costs and 


time and no accurate method been developed for 


coordinating incremental fuel incremental trans 


mission losses in a form applicable for scheduling of gen 
eration 


The group accomplished the following 


1. It developed a new and improved meth 


transmission loss formula 


It successfully applied digital comp 


culation of a transmission loss formula 


It evaluated the assumptions made 


ransmission loss formula when that formula 


AGAE Sy 


4. It developed an 


stem to determine transmission 


exact and practical method 


' Ler el t 
incremental fue costs 


linating and in 


Osses 


ission 


5. It e 


valuated the errors introduced 


tem operation by the assumptions involved 


1 transmission loss formula 


ited the savings obtained 


ELECTRICAL WORLD 





West Penn Electric’s * 


Power System 





; Pittsburgh 


Loke 
Lynn 





Springdale 


~~ Mitchell 


{~ 
j/ VIRGINIA 


Milesburg 
* Stote College 


PENNSYLVANIA 


. 
Harrisburg 


R. Poul 
Smith 


@ MARYLAND 


Washington 
Oc. 


I32-kv System 








.. . Will be Dispatched 
by this Board 


¢ 


Automatic Dispatch Pays Off 


West Penn developing computer for 1,750-mile transmission system with 
11 big power stations, 2 interconnections, a 1954 peak load near 1,300 Mw 


W. H. OSTERLE, 
System ond 


West Penn Electric 


E. L. HARDER, Westinghouse 
Corp, Pittsburgh, Po 


Electric 


truction 1s well under 
est Penn I 
f 


nvestment [or solving e¢ 


ectric oO 

itch equations automat 

g for day-to-day changes 
plant efficiency 

the 

the logical result of West Penn’s long 

the effect of 


interconnected 


Development of computer 


1s 


interest in transmission 


losses on its 


power 


system. The integrated electric sys- 
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stem ol 
companies 
Power Co, the Potomac 
and West Penn Po 
gether encompass 
Maryland 
Ohio 


is composed three principal 
Monongahela 
Edison ( ) 


which to 


operating 


Ver Co 
29,100 sq miles in 


West Vu 


ind Virginia and transmit 


Pennsylvania 
vinia 
750 circuit miles 
at 132 and 66 kv 
to this system 


major 


power over some | 


of line 


Power comes from 


ten coai-Durning power Sta- 


tions varying in size from 39 to 457 


Mw: 
Mw; and, from small steam and hydro 


from hydro station of 52 


one 


In addition, interconnections 


the 


stations 


are maintained with American 


Gas & Electric 
Light Co 


was just 


Du- 
the 
in 


the 
load for 
Mw 


System and 
Peak 


under | 


quesne 
system 00 
1954 

Di 


the bus 


spatching has been performed on 
which hitherto 
But 


its 


bar cost basis 


has been quite satisfactory in 


first 
came 


1948 the system developed 


oss formula, from which 


changes in dispatching ideas and a 
realization that money could be saved 
by correcting for transmission losses 
More loss formulas were developed 
in connection with network calculator 
studies, and from time to time long- 


hand calculations were made to show 
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Settings on the cost multiplier dial 
the be provided 


monthly by the system cost commit- 


the effect of picking up load at dif- 
having the 


Thus the dispatcher 


ferent stations same in or system will 


cremental cost 
was given some idea of system loading tee 


allowance lor transmission 


Data-Handling Flexibility . . . Maxi- 
flexibility in handling data for 
us stations has been provided 


where there ve] 


ns with th ne yu I num 


ition is divided into generator 
Equations Multiply . . yups so that a particular group can 
resented by five or fewer curves 


nomic itching 
different conditions of opera- 


For 


consist ol 


ing 


that group example, a 


may several ma- 


with the ines so integrated by common steam 


informa ities that the individual costs can 
segregated 
a number of 
necessary tf 
various combinatior 


The “M 


into the computer 


veral 
severai Cost c 


selection 0 
7 n 
grouy i 
ag with 


{ 


irom combvdination 


one 


the sv is turned 


The Computer 


cK 


combina 


vides flexibility 


related 


nanism Stat 


c 


in one genera 


tota izing servo to obtain 
- whit —_ 
wer which feeds into tl 


he transmission network 


three setting 


be used to set the lower limit, the 
upper limit, and the current dispatched 
to the respectively The 


servo dial shows the correct dispatch 


station, 


which can be compared with the ac 
tual dispatch at any time 


Another 


into the 


System Characteristics . . 


principal quantity to be fec 


mission systen 


the 


constants ol ne ioss [or 


computer is the trans 


characteristics. These a! *t in 
form of “B” 
mula by adjustable thrometers 


For 


generating 


instance, for a 
Stations 
400 such sett 
determined 

| 


board study, foll digital ¢ 


culations. One of r methods of 
determining these 


by W. R. Brow 


Computer Operation .. . | 
computer the operator 
corresponding to the combir 
He set 


ower 


' 


units in service 


pointer fof the 
respond to limits 


Cd 


protection or for minimur 


the units. | pper limits are 


the maximum 


respond to 
ible on the various ge 


s generators 


yroups of 
be « perated on 

wr sets the switch 

fixed positior 

, 


compute! 


its so that 


is fixed 


conforming 
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MASTER STATION CONSOLE with power switches it at left, and at right the data memory devices for five turbines 


Load Scheduling Goes Automatic 


Kansas City Power & Light expects year’s fuel savings to pay for automation 
of data collection, computing, execution of system’s generating schedules 


D. H. CAMERON, Kansas City Power & Light Co, Kansas City, M y retu nm inve 

and inat ysitem operators cannot analyze and act upor 
eral Electri *) Mas 

W. S. BURT, General Electric Co, Lynn _ per data. Operators using manual procedures 


Oo complex 


most important factors and extend th 


ight Company ll eliminate a | tten many other factors, in order of decr 


akes computing af execution i g I RB t C is time and manpower permit 


1utomatic. In the system dispatcher 
illocatic as been reduced to adding Data Reduction Problem .. . One step toward 


from the line niy system peration is the increased use of telemet 


the periodic or rif ore idditional data on system conditions to op 
yvstem for assura th sutomatic ¢ ‘ratior 1s f nne When data exceed the operator s ability 
ng properls act upon them, data reduction techniqu 


n r itomatic dispatching < Y t wy analyzing and presenting data 


prototype svSter l 

turpdine distributed ver three station v sable form, become a necessity 

to provide annual fuel savings in the rder Increasing use of centralized computers signifies 
" 


rchase price. It was also designed to afford savings trend today toward a rapidly mounting investment 


both operating manhours and communication facilities telemetering and communication facilities essentia 


onsiderable operating experience will be required before ptimum utilization of the central computing 
letailed evaluation of these savings can be realized Many compames today find provision of additi 


t ' 


Operating power systems in a manner yielding a | } (Continued or 
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Automatic System Schedules Load Among 12 Machines 


(Continued from page 125) 


munication 


KCPA&I 


dispatching system designers had this exigency in 


channels a serious difficulty The 
mind 
when they incorporated all data-handling functions in the 
itself 


control system 


The new automatic dispatching system's arrangement 


Vari- 


associated with the 


has the appearance of a business organization chart 
ous levels of decreasing authority are 
following 


1. The 
2. The individual operating areas 


overall interconnected system 
3. The station in each operating area 
4. The machines in each station 

lo reduce communication and routine supervision, al 
data pertinent to a part of the power system are inserted in 
itself The 


change in the master signal defines the capability of the 


the equipment at the location response to a 


yverall power system as determined by the sum of all 


onomic data and practical limitations inserted into the 


system at all locations 


in the solution of the data-handling 


an economic quantity incremental 


commonly used total generation as 


in the computing control system 


entire and practical capability of 


CConomic 


system has been defined and controlled by one 


signal, the master signal is continually adjusted 


| 


contractua: and practical requirements ol power 


or to hold frequer and time when 


' : oa 
sOlated, thereby achieving complete 


Ihe master area and dispatching consoles are 


m dispatcher’s office. In addition to adjust 


oad frequency control master con 


MASTER CONSOLE gives cost of last increment of power de- 
livered to load, dispatching console penalty factor settings 


126 


indicates 
cost in mills per kwhr of the last increment of power 
delivered to the area load. The dispatching console indi- 
cates the penalty factor settings determining the incre- 
mental bus cost at each of the three stations. 

Each turbine in the system, when on control, delivers 
all increments of power available at a cost up to the 
prevailing bus cost specified by the dispatching system. 
Changes in station incremental cost resulting from occa- 
sional changes in turbine data or in capability from adding 
or removing turbines are automatically compensated for 
by reallocating load among all machines in the power 
system 


trollers, the master area console continuously 


Studies . . . Primary incentive for the first system study 
leading to installation of the KCP&L automatic system 
was correction of an arc furnace load producing 25-Mw, 
tie-line swings at unpredictable intervals. Studies of gov- 
ernor and valve gear characteristics had previously estab- 
lished the necessity of linear and predictable response 
in all elements of the regulating loop, which consisted of 
telemetering, supplementary control equipment, 
sensing element, and turbine valve mechanism. 


speed 


Field tests on an incrementally regulated machine in 
and analytical studies of with 
Use of 


control 


service system stability 


automatic control also pointed to this solution 


control selsyn” techniques for load frequency 


equipment developed features important in establishing 


the final Most salient of these are 


1. Fast 


machines on control 


equipment 


response— 100 of capacity per min on all 


was selected as a maximum correc- 


tron rate 


2. Synchronous and proportional changes in the posi- 


] 


tion of the speed level mechanism of all turbines is ob- 


tained, regardless of synchronizing motor characteristics 


3. The control signal received at a particular generat- 


ing station may be resolved to within 1/10 of 1 or 


better This feature was later to become of primary im- 


portance in the development of economic loading 


These features are required for a control system to 


divide a sudden load change accurately numer- 
Such 


the selsyn system is similar 


among 


ous turbines division controlled machines 


among 
by means of to load division 
by speed governor action on an isolated system 

Economic Loading . . . When a solution of 
regulating problem had been achieved, KCP&L 


engineers sought to incorporate automatic economic load- 


satisfactory 
the area 
ing into the control system. Guiding principles and con- 
siderations influencing the design of the system were the 
following 

1. The KCP&L operating group was scheduling 12 tur- 
bines in three stations on an equivalent plant basis, using 
incremental cost data 

2. The control selsyn technique provided a long-scale 
and extremely accurate resolution of the control signal 

3. The economic solution and the resulting equipment 
design should be directly applicable to any power system 
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another TRANSFORMER DEVELOPMENT from General Electric 


Unretouched photograph shows paper-and-cotton insulated wire (left) and the new Formex wire (right 


Tough, thin-skinned FORMEX’ wire 


now replacing paper and cotton in G-E transformers 


Your General Electric transformers will be more 
reliable—yet smaller and easier to handle—because 
of a new use fora very remarkable film insulation. 

Round Formex wire was a sensation when it was 
first used on General Electric Tri/Clad* motors. For 
the first time it made possible insulation that was a 
strong, integral part of the wire—not a bulky, wrap 
around covering. 

Formex wire has now been successfully adapted to 
the rectangular wire used in transformers. Applica 
tion is made possible bya coating method developed by 
G.E. By this method, the insulation is spread evenly 


“Reg. trademark of General Electric Compony 


GENERAL ¢ 


not only on the flat surfaces of the wire, but also on 
the edges. Once applied, the impulse strength of 
Formex wire is phenomenal; three mils thickness of 
the film insulation has twice the impulse strength of 
six mils of ordinary paper and cotton 

Already being used in many G-E power and dis 
tribution transformers, Formex wire in combination 
with improved core steel makes possible reductions 
up to 10 percent in transformer size and weight, 
while actually increasing reliability. To see how 
Formex wire is giving you better transformers, please 
turn the page. 
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FORMEX WIRE IN G-E POWER TRANSFORMERS MEANS SAVINGS IN INSTALLATION TIME AND EXPENSE 


Formex wire cuts transformer weight — 


‘AN . : TRANSFORMER WEIGHT (10 kva) 


2. 
A 


\\ 


1 


1900 1910 1920 1990 1940 1950 1960 


8 SUCCESSIVE COATS of the film insulation are LIGHTER TRANSFORMERS in ), WINDING FORMEX WIRE for 


applied and cach is it lly baked or G.E.’s 10 kva model has been cut t a distribution transformer 


assure quality, G.E. manufactures | wn wirt Formex wire means further reduction Notice uniform coil structure 
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FORMEX WIRE HELPS MAKE G-E DISTRIBUTION TRANSFORMERS EASIER TO HANDLE. 


up to 10%—yet increases reliability 





The use of Formex wire and improved core steel 
makes General Electric power and distribution trans- 
formers up to 10 percent smaller and lighter and 
therefore easier for you to handle and install. This 
relatively large reduction in size and weight results 
from the snowball effect that savings in winding space 
have on total size and weight. For example, the use 
of Formex wire helps to reduce the size of the coil 
structure. This in turn permits a smaller core for the 
same performance characteristics. To hold the core 
and-coil assembly, a smaller tank and less oil are 
required. 

Not only will your new G-E transformers be lighter 


and easier to handle, but they will also be more re- 
liable because of the durability of Formex wire. Up 
to eight separate coats are given to each strand of 
wire. The resulting insulation is so rugged that you 
can twist a piece of the wire many times without 
cracking or damaging it. 

Formex wire is now used in certain distribution 
transformer ratings 50 kva and below. In many oil- 
immersed power transformers it is used on windings 
up to 25 kv. As rapidly as facilities permit, the use of 
Formex wire will be extended to other ratings, in 
G.E’s continuing program of transformer research 
and improvement. 
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TWIST IT! _- 





BURN IT! 





SCRAPE IT! ; 





: q 
HAMMER IT! b 


FORMEX has amazing strength! 


Vid tp aan aac Test it yourself! General Electric will be glad to send you 
LET ME TEST IT! a sample of the new rectangular Formex wire to test under 
your own conditions. Once you've tried the experiments 
General Hectric Co., Section 431-19 demonstrated above, you will understand why the new 
Schenectady 5, New York Formex wire improves transformer reliability. For your 
sample, mail the coupon today. General Electric Co., 
pee ene eID Creeper He ee Schenectady 5, New York 


Send it to me ot this oddress 
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HOW TO 


DESIGN 


CONSTRUCT 


OPERATE MAINTAIN 





Neoprene-coated nylon ballon is used. . . 





to plug a condenser pipe line to. . . 


Eliminate Station Shutdown for Pipe Changes 


F. C. KHARE, Results Engineer, South Caro- 

lina Electric & Gas Co, Charleston, S. C 

A special balloon was used by South 
Carolina Electric & Gas Co to plug 
a 30-in. circulating water pipe to one 
of three condensers at Plant Hagood 
during piping modifications. The plug 
eliminated the need to de-water the 
large intake and discharge tunnels and 
permitted continued operation of the 
other two units during the six-day job 

Plant Hagood, located near the sea 
coast, uses river water for condensing 
To provide a head on the 
suction side of the circulating pumps, 
the intake piping as 
well as the flange to be modified are 


positive 


and discharge 


located below low-tide level 
Time required for the modification 
was estimated at five days plus several 
had to be 


Several types of 


more days if the tunnels 
blocked and cleared 


ELECTRICAL WORLD © April 18, 


folding plugs for the 30-in. pipe were 
considered to obviate shutdown 
An inflatable rubber balloon 


thought to be most desirable because 


was 


the folding plug had to be removed 
through a that 
However, inquiry 


new butterfly valve 
was to be installed 
revealed that a 30-in. balloon plug was 
not available 

Pertinent data were supplied to a 
rubber fabricated 
a neoprene-coated nylon balloon, 30- 


in. in diam and 5-ft long, that op- 


manufacturer who 


erates at 15 psi air pressure. It is 
equipped with handling rings, nylon 
ropes, and necessary 
At the 


> 


12-ft vertical 


air connections 
modification a 
piping was 
opened at top above the water level 
With weights deflated 
balloon was lowered through the pipe 
and position below the floor 


start of the 


section of 


attached the 


into 


1955 


flange. Counterweights held the plug 
below water level until it engaged with 
the pipe walls during inflation. 
Effectiveness of the plug, which was 
designed using assumed conditions for 
the pipe and balloon material, was 
checked for leakage through a com 
After the seal 
proved satisfactory, the 12-ft vertical 
section of pipe was removed and air 


plete tide change. 


connections to balloon lowered through 
the pipe. New section of pipe with 
butterfly valve was then installed, with 
air hose through it. 

Because the new butterfly valve was 
located just above low-tide level, seal 
removal had to wait for low tide. At 
that time, the balloon was deflated and 
removed through the valve. Then the 
valve was closed, and the piping modi- 
fication was completed in a normal 
manner 





ANCHOR BOLTS are used in lowering foundation. Unit can 
be installed in about 20 min under ideal working conditions 


LIGHTING CABLE is easily installed through holes in precast 
foundation. Holes are installed on sides of the foundation 


Precast Bases Cut Street-Lighting Costs 


F. T. HAUSLE, Distribution Design Engi- 
neer, Long Island Lighting Co, Garden 
City, N. Y. 


Long Island Lighting Co has stand- 
ardized on precast concrete founda- 
tion for metallic street-light posts be- 
cause they 

1. Cut labor and material costs 

2. Cause less public inconvenience 

3. Provide a 
tion than field poured footings. 

4. And 


problems 


more stable founda- 


eliminate material storage 
The foundations measure 17 x 17 x 
10 to 25-ft posts without 
ballast 
installations in the base and 20 x 20 x 
40 in. for 25- to 30-ft posts with trans- 
with 
mounting bolts and cable holes from 
Portland cement, 


2 part sand, and 4 parts gravel 


in. tor 


provisions for transformer or 


former bases They are cast 


a mix of 1 part 

Foundations are set in hole, exca- 
vated by either hand or pole digger, 
so that the top is about an in. above 
finished grade. After the post is bolted 
in place, the foundation is leveled, 
lower half of the hole is backfilled, 
cables are installed, and the rest of 
the hole is backfilled 

A complete 10-ft street light post 
can be installed in 


and foundation 
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ideal conditions. Nor- 
mally, 30 min per post are required 
on large scale jobs of 20 or more units 

Savings of $10.50 per 
been realized in 


20 min under 


unit have 


some installations, 
thus exceeding the estimated saving 
of $4.00 per unit. This method rarely 
interferes with the public, thus public 
relations improve 

Tests, following IES recommenda- 
tions for steel and aluminum posts in- 
dicate that the precast foundations are 
adequate for the load they carry. No 
shifting of the foundations occurred 
when the prescribed 500-lb horizontal 
pull was applied. In fact, most foot- 
ings held beyond the prescribed limits 
of the 25 and 30-ft steel poles used 
in the tests. These tests were made on 
foundations for all sizes of posts 
from the 10 ft residential type post 
to the 30-ft highway type. 

Precast foundations are more stable 
than field poured bases because they 
are all cast to the same weight, size, 
and shape. This eliminates differences 
experienced in the field 
poured bases 


previously 


Material storage problems are elimi- 
nated because all foundations equip- 
ped with anchor bolts are delivered 
to the job site by the manufacturer 





Vax 28"Galvonized _--Bolt Circle 


Mochine--£- 
Bolts 























Section A-A 











CONCRETE foundations eliminate stor- 
age problems and pouring difficulties 
{ Vore How 


To on page 136) 
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ALUMINUM SECONDARY 
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G.E. designs light, compact, 
9 KV current transformer with 1 survtmouen 
high resistance to corrosion 


One third smaller and lighter, 
the new butyl-molded, outdoor, Type JKW-3 transformer 
is easier to install and maintain. 


inted in any 
or top- 
ions lightweight 2 COMPACT 
ze facilitates installation only 12% in 
ing } ‘ re l it * ry {e- r 7; i hat ] ig 
as vil ll liminated maintenance ACCURACY CLASSIFICATION 
CORROSION-RESISTANT materials are Type JKW-3 transformer is 
all exposed n l part he burdens: B-0.1 to B-2.0. Ratir 
pmmary bust are but from 10 to 800 amperes 
FOR MORE INFORMATION, contact 
n an 1 t n the ir nearest G-E Apparatus representa 
new Type JKW. 3’s hi nechanical tive, or write for Bulletin GEC-1222 to 
strength Section 604-40, General Electric, Sche 
EASIER TO INSTALL, this new G-E cur nectady 5, N. Y 
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SINGLE-PHASE waTTHOUR weTer 
Tyre 1-55-5 


KILOWATTHOURS 





15 sercers 240 vers 3 ws ‘ss 


60 creces 827%" ween 
* ri 


NEW 1-55 watthour meter will satisfy 
your needs—present or future—for a qual- 
ity mete: with an extended load range. 











THESE 30 APPLIANCES SYMBOLIZE THE CAUSE FOR INCREASING RESIDENTIAL LOADS, WHICH WILL DOUBLE IN THE NEXT TEN YEARS 


N FW General Electric I-55 Watthour Meter 
Designed to Measure Increasing Loads 


NEW METER FEATURES STRAIGHT LINE ACCURACY UP TO 100 AMPS 

















Combining all of the proven qualities of the I-50 ALL COST-SAVING FEATURES of the proven I-50 
meter family with straight-line accuracy up to 100 meter family have been incorporated into this new 
amps, General Electric’s new I-55 watthour meter extended-range meter. Magnetic suspension, unique 


will meet your requirements for a quality meter 


retarding system, rigid unit construction, and easier 
INCREASING RESIDENTIAL LOADS, predicted to to-read pointer and cyclometer registers are but 
double within the next ten years, necessitate a new few of the original I-50 qualities which are present 
meter like the I-55, capable of measuring loads up in the new General Electric 1-55 meter 
to 100 amps. This newest addition to General 
Electric’s 1-50 meter family has been designed to FOR MORE INFORMATION on the new I-55 meter 
measure the increasing loads of the home of today write for bulletin GEA-6071 to: Section 621-2, 
wr of the all-electric home of the future General Electric Company, Schenectady 5, N. Y 
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Oil TANK TRAILER is spotted by a truck-tractor at the most convenient location 
in the substation. Oil and electrical connections are made, and work commences 


Tanker Filters Oil, Cuts Breaker Overhauling Time 60% 


A special tanker for hauling and fil- 


tering insulating oil of substation 
equipment has been developed by Ni 
Mohawk 


the trailer 


agara Power Corp. Use of 
time 


60% 


reduces overhauling 
bre iker 


and eliminates need for 


for a large more than 


numerous oil 
drums to store oil when working on 


problems are eliminated. 

The tanker has two separate tanks, 
each with a capcity of 2,500 gal. A 
built-in filter press, located in the rear 
compartment, can filter 100 gpm. 
Other compartments contain electrical 
equipment for drying paper, a pump, 
1'4-in. neoprene hose, fire extinguish- 


ase . aa 
FILTER PAPER is inserted into press, 
located in rear compartment of tanker 


tween tanks with or without the filter 
press connected in series. An electric 
system in the trailer, including explo- 
sion-proof lights in all compartments 
for night jobs, plugs into a 240-v sup- 
ply at the substation. 

Using the maintenance 
crew can overhaul a large breaker in 


trailer a 


Moreover 


stallations at large 


equipment fixed tank in ers, tools, etc 


stations with their 


ping ind maintenance 


Thermostatic Control Saves 


Transformer Cooling Water 


LEO K. HARRIS, Substation Department, Detroit Edison Co, 


Detroit, Mich 


ng water flow to six transformers, 


d 8.5 Mw, 


educed water costs over 50 


thermostatically controlled 
Detroit Edison 


1] water consumption was cut from 11.2 million 


with 


on cu ft with an accompanying decrease 
bill from $8,633 to $3,918. Cost of installing 
six regulators was about $1,650, or one third of the 
; il SAVING 
a procedure in which roving 
unattended stations to 


This practice resulted 


Ihe regulators replaced 


adjusted water flow at 


rators 
eet the peak-load requirements 
n excess use of water during light-load periods 

fo eliminate waste, several types of control equipment 
Trial 


tuated by considered 


iStallations 


top-oil temperature were 


showed a vapor-pressure type regulator used 
less water and appeared more reliable 
The regulator fails safe. Any rupture of the tempera- 


ture sensing bulb, operating bellows, or interconnecting 


tube opens the valve fully 

The transformers require about 35 gpm of water each 
loaded It 
a temperature differential as possible between the crack- 
ing of the valve and the 35-gpm flow. This differential 
can be decreased somewhat by oversizing the valve so a 


which 


when fully is desirable to maintain as small 


l in. valve is used instead of a 1%'4-in. size, 


would otherwise have adequate capacity 


Manually operated by-pass valves permit hand regula- 
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Piping and valves are arranged so 
oil can be pumped into, out of, or be- 


one day that previously required three 
Men like the trailer because it 
makes the job cleaner and easier. 


days 





Regulating Volve 
Transformer Cover 
j 











Thermostot 
Bulb 








—eJo Transformer 














REGULATOR VALVE connected in water line coordinates con- 
sumption with loading and cuts 50°% off of water bill. 
Forty more installations are planned for unattended subs 


tion if the thermostatic control fails or requires service. 

Plans call for installing water regulating equipment on 

all 40 water-cooled transformers in unattended substations 

experience with the initial 

suggested by Robert Ashley, substation operator 
(More How To on page 140) 


as a result of installations, 
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STROBOSCOPIC PHOTO of spinning paddle wheel (left) and reteting tap changer on G-E ML32 regulator. 


DOES YOUR SUPPLEMENTARY REGULATOR HAVE 


“‘Bounce-free’’ 


Switch action 


for lower maintenance cost 


Here’s another important General 
Electric voltage regulator feature that 
appreciably lengthens contact life 
reduces maintenance expense. The 
secret: ‘‘Bounce-free’’ Opti-Life 
switching, which makes the contacts 
glide into the next tap position. 


See that little paddle wheel in the 
photo, at the left of the switch? It 
acts as a speed-controller to minimize 
erosion as the contacts part. You get 
an optimum speed... not too fast, 
not too slow. Also, entry into the next 
position is smooth, positive, with no 
life-reducing bounce. This little Opti 


Life impeller has helped extend con 

tact life to over five times what it was 
ten years ago! It’s an exclusive feature 
of G.E.’s ML32 single-phase step volt 

age regulator for supplementary 
service. 


12 more features, many just intro 
duced into the 1955 ML32 feeder 
voltage regulators, mean greater accu 
racy, longer life, superior service 
They add up to the most advanced 
supplementary regulator available 
today. General Electric Company, 
Schenectady 5, New York «3 
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ONLY THE ML32 GIVES YOU 
ALL THESE FEATURES 


Greater Accuracy 
Class 1 Control Accuracy 
Control Dial Locking 
Control Test Rheostat 


Rheostats For LOC Adjustments 


Longer Life 
Opti-Life Tap Switching 
One-Piece Cover Band 
Super Melaglyp Point 
Nitrile Rubber Goskets 


Electrostatic Shielding 


Superior Service 

Fiat Upper VRR Contacts 
Up Te 120 Sec. Time Delay 
Handy Meter Shelf 
Internal By-Pass Protection 
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Safety Check for Industrial Batteries 


Simple suggestions, when working around storage batteries, that will be helpful 
to prevent injuries to personnel and damage to batteries and related equipment 


K. A. VAUGHAN, Manager-Field Engineering, Gould-National Batteries, Inc., Trenton, NJ 


WHAT TO DO... 


Wear rubber apron, gloves, boots, and goggles when 
handling, checking, filling, charging. or repairing batteries. 


Use a flashlight or provide adequate permanent lights for 
inspection. Keep open flames away from storage batteries. 
Do not check electrolyte level with a match or lighter. 


Have water available for use when electrolyte has been 
splashed on worker's skin or clothing. Exercise extreme 
eare in flushing electrolyte from the eye. Use plain water 
only and report to first aid immediately. 


Apply strong neutralizer such as baking soda when acid 
is spilled on the floor and clean up promptly. 


Take proper care in melting the sealing compound. Avoid 
puncturing the hard surface of partially melted compound 
with a serew driver or other sharp tool. Do not allow 
compound to ignite by too rapid heating. 


from nearby cells and blow out each 
cell to remove gas when preparing to reassemble a repaired 
cell into the Cover the vent holes with layers of 
damp cloth before using lead burning equipment on the 
Use dark glasses to protect eyes. 


Remove vent caps 


battery. 
intercell connectors. 


Open the power supply switch when changing or repairing 
plugs or receptacles that are connected to the charging 
equipment, 


Open or “break” the battery cireuit before removing the 
terminal lugs from the receptacle when repairing a dam- 
aged or dirty electric plug or receptacle connected to a 
battery. The leads which terminate in the receptacle are 
“hot” with the total battery voltage. 


Wear protective clothing and goggles whenever it is neces- 
sary to mix acid and water. Always add acid to water and 
stir constantly to Always store acid in 


mix well. lead or 


glass containers. 


Always lift batteries with mechanical equipment and then 
move them horizontally. Make that hoist hooks, 
spreader bars and other tools are amply strong and prop- 
erly installed. Cover top of battery with rubber mat or 
sheet of other insulation. 


sure 


Make sure that charging plugs and receptacles are prop- 
erly locked and all other connections tight. 


Disconnect battery from truck when doing maintenance 
and repair work on the motor or electrical system. 


Never lay metal tools such as wrenches on top of an open 
battery. 


Enclose all bare wires and bus bare in the battery room 
by wire guards, guard rail or other means for isolation. 


When batteries are scrapped at the end of useful life, drain 
electrolyte and flush out cells with water. 
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... AND WHY 


To protect yourself against accidental spillage of elec- 
trolyte, a mixture of sulphuric acid and water. 


The least battery damage that results if a flame causes an 
explosion is a cracked or fragmented battery cover. The 
worst condition occurs when electrolyte sprays on a worker. 


Volumes of water applied quickly, continuously and copi- 
ously will prevent serious injury to the skin. Quick medi- 
eal attention is necessary to assure proper care and treat- 
ment. 


Baking soda will neutralize the acid and make it safe to 
clean or flush from the floor. 


The hot liquid may squirt up and burn hands, face or body 
of a workman. If it catches fire it creates the hazard of 
an open flame. Burning consumes oil in the compound 
and impairs its useful characteristics. 


Either lead burning equipment or an acetylene torch is 
normally used and both are hot enough to cause hydrogen 
to explode, if present. This is a real hazard and should 
be recognized at all times. Harmful light rays and molten 
metal will have harmful effect upon the workers eyes. 


A short circuit and arcing will be prevented. A short circuit 
may injure a workman and arcing may cause explosion 
and fire. 


If the terminal lugs are touched together a short circuit 
Current carried may reach 10,000 
amp and may exceed the capacity of the leads. The short- 
circuit rate will equal three times the one-minute discharge 
rate of the battery. 


or arcing will occur. 


If water is added to acid it will not mix readily and the 
acid will splash due to the great difference in the specific 
gravity of the liquids. Effect of splashed acid is 


dangerous. 


two 


Batteries are a heavy concentrated load and might easily 
cause painful strains or injury to handlers’ feet or hands. 
Batteries, too. may be damaged or electrolyte 
spilled, if the battery is dropped. Insulation prevents short 
circuits from chains or cables falling on battery. 


seriously 


A loose connection may mean sparking or even arcing with 
attendant danger of gas explosion. 


Current may cause arcing or short circuit with its attendant 
damage to equipment or injury to workers. 


Sparking and short circuiting will occur and the battery 
will quickly be discharged. 


Any open high-current transmission equipment is a possi- 
ble hazard to workmen and plant. 


An old battery may have enough residual voltage left to 
cause a spark if filled with electrolyte when sold for junk. 
ELECTRICAL WORLD 


April 18, 1955 @ 





A. W. HIGGINS PLANT of the Florida 
Power Corporation on Tampa Bay. 


REVERE 10% CUPRO-NICKEL 


SOLVES CORROSION PROBLEM 
FOR FLORIDA POWER CORPORATION 


About six years ago the Florida Power Corporation was experienc- 
ing condenser tube failure at its Bayboro plant in St. Petersburg. 
Revere’s Technical Advisory Service was called in, and recommended 
replacing the failed tubes with 10% Cupro-Nickel, which has a 
marked resistance to corrosion from brackish water. This recom- 
mendation proved successful. As a result, when Florida Power 
planned to adda new 135,000 KW plant, named after A. W. Higgins, 
Revere 10% Cupro-Nickel tubes were specified. All three units in 
the new plant are thus tubed. The tubes are /g"” OD x 18 BWG, 247° 
long. A few spares are kept on hand for possible replacement, but 
with regular cleaning to remove debris (small bits of shell, etc.), 
the tube life has been exceptional, thus adding to economy of opera- 
tion and increased service to a fast-growing area. ...If you have 
questions regarding condenser tube selection and service, get in 
touch with the nearest Revere Saies Office. Remember to specify 


 - REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, lL; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere 
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Exterior view of one of the condensers in the Higgins 
plant, and below, one of the three condensers ready 
for tubing. Condensers made by C. H. Wheeler Mfg. Co., 
Philadelphia. Po. 














Man-Lift Speeds Stringing 
of Crane's Trolley Line 


Installation of a feeder trolley line for a gantry crane 
atop the Corps of Engineers’ Chief Joseph Dam was made 
on schedule with the aid of a mobile personnel lift and 
crane. Use of the mobile unit averted a slow-down of work 
on the dam’s intake structure that was dependent upon 
operation of the 50-ton gantry crane. The trolley line was 
completed in less than one week. 

Ihe mobile lift adequately and safely met the require- 
ments of the trolley line installation. Specifications called 
for a 2,200-ft, three-wire, trolley feeder line to be installed 
30 ft high on standards at the edge of the intake structure. 
The standards also support mercury vapor lights which 
project several feet below the trolley line supports. Use 
of the standard type of elevating scaffolding was impossible. 
Because of a sheer drop of almost 200 ft, safety regulations 
ruled out the usual type of ladders. 

The mobile lift and crane mounts on a 1'2-ton truck. 
It has an insulated glass-fiber personnel cage which can 
be lifted to any position by a jointed mast actuated by two 
hydraulic two-way cylinders. The model has a maximum 
working height of about 35 ft and can rotate on its plat- 
form through a full circle continuously. The machine’s 
movements are controlled either from the operator’s cage 
or from a second set of controls at the base of the unit 


TROLLEY LINE, 2,200-ft long, was put up in less than a 
week when contractor called upon a personnel lift for speed 


Pushing Pipe Under Street Reduces Installation Time 


JOHN R. KELLEY, Engineer of Underground Distribution, Department 
of Water & Power, Los Angeles, Calif 


the 
ersection allowed the Department of Water and Power 


Pushing a large steel pipe under Street at a busy 


» install a 34.5-kv cable section without impeding traffic 
About 100 ft of 36-in. steel pipe 


The 
hours if done by open-trench 


it a major boulevard 


was placed under the street in 36 hours job would 
have required about 120 
construction 

In making the installation, an auger with a bite slightly 
smaller than the external diameter of the pipe dug the hole 
A hydraulic 


after the 


ram of 30-ton capacity forced the pipe in 


auger! The pipe was worked in 10-ft lengths, 
new sections being welded on as the work progressed 
The installation was handled by Pacific Coast Boring Co, 
Los Angeles 

The pipe provides space for eight runs of 5-in. fibre 
conduit and two of 3-in. Two of the 5-in. ducts carry 
34.5-kv_ circuits, 1,500- 
MCM, paper-insulated, lead-covered cables, the remaining 
six ducts are spares. The two 3-in. conduits enclose control 
cables for signalling and temperature indication. Concrete 
spacers placed 4 ft apart support the 10 fibre ducts. 
(More How To on page 143) 


each consisting of 3-conductor, 


“he 


Soad wt 


LARGE STEEL PIPE was rammed hydraulically through a hole 
augered under street. Time was saved and traffic flowed on 
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ROCHESTER GAS & ELECTRIC CORP. 
SOLVES CREDIT-HISTORY RECORD 
PROBLEM WITH 


DIEBOLD 


Super Elevator Files 


3 THE PROBLEM: Former equipment spread work too 

far... made operators waste time walking, getting 
up and down, restoring files after each use . . . couldn't be 
expanded for increased volume within space available. 


THE SOLUTION: Three Diebold Super Elevator Files, replac- 
ing approximately 2,000 slide visible files, provided needed 
expansion and enabled credit department to release 342 sq 
ft. (45%) for other use... saved 43% in time .. . eliminated 
26% of operations, 55% of walking ... improved working 
conditions 


The case history of this motorized Super Elevator File in- 

stallation is full of usable ideas for everyone working with 

mass-record systems. It shows how bringing records to 

operators’ finger-tips by touching a button pays dividends 
. big dividends. Send for your copy today. 


. e Re AAR ee TG IN Hae eR 
; DIEBOLD, INC 
i 1004 Mulberry #d., $.£. + Canton 2, Ohic 
Please send ao copy of Rochester Gas case history 


and full infermotion on Super Elevator Files for 
ovr records 
1004 MULBERRY ROAD, S.E. + CANTON 2, OHIO Firm 
. individual 
Title 
Street 


The complete line for handling and protecting records and money since 1859. _— city Zone State 
Ne ARO GO EE RA A TT NL Oe 
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- elec er... onthe 

farm, inthe dairy, in thehome... 

’ to assure proper pasteurization 
and refrigeration of his milk. 
That’s where C-D's 
field-proved dependability pays 
off... regardless of 
changing weather or power load 
conditions. The thousands of 
C-D power capacitor installations . . 
all with records of 99.6% y 
trouble-free service . . . have 
proven C-D BEST BY FIELD TEST in 
contributing to the high 
continuity of utility service. 
GonsulfC-D to learn how you 


ire for ee 














CORNELL-DUBILIER 
power-factor 


capacitors 
give you better than ekePaey. 4 


trouble-free service* 


Lowest volts per mil unit stress results in the extra margin of 
safety necessary to withstand all system high voltage transients. 
This lower volts per mil and lower volts per section feature is the 
utility’s assurance of extra longevity in its capacitor purchase 
when Cornell-Dubilier’s are specified. 


Only C-D power capacitors are subjected to a full-rated voltage 
energization test. C-D removes potential trouble-makers before 
they get on your poles... not after with costly replacements. 


Lowest unit dielectric stress not only provides lowest voltage 
gradient for steady state operating conditions, but also highest 
withstand protection against the transients produced by light- 
ning, circuit breaker re-strikes and all other line surges. 


Heavy major insulation in the form of laminated liners, with 
reinforced corners insures highest impulse withstand levels. It 
means, too, a heavier capacitor unit... because it’s a better unit 
... but at no extra cost to you. How would you relate a slight 
increase in weight to years of trouble-free service? 


Why is it that only C-D power 
capacitors give you assurance of 
complete dependability ?... 

because C-D’s built-in safety factor 
results from the ultimate 

in tried and proven design levels 
coupled with conservative 


production techniques and rigorous C-D’s new semi-round pole mounting 


quality control. For catalog write Contour Capacitor® Rack. 


to Cornell-Dubilier 
Electric Corporation, 
South Plainfield, N. J. 


This is an average based on 
reports from leading utilities 
using C-D capacitors. 

Many of these reports have shown 
100% trouble-free 
service, and none lower than 98.9%. 


RELAY PANEL-WIRING by one or two- 
man teams can be done on this dolly 


Wiring Own Relay Panels 
Cuts Costs and Time 


ARTHUR DREXEL, Assistant Engineer, 
Florida Power & Light Co, Miami, Fla 


Florida Power & Light Co has re 
duced costs of wiring aluminum alloy 
relay switchboards by assigning this 
work to company electricians. The 
procedure also assures faster con- 
struction when necessary and provides 
similar wiring in the new and existing 
panels. 

Switchboard wiring by company 
electricians began about 2 years ago 
| when manufacturers were unable to 
meet the delivery schedule for switch- 
board equipment. Corrosion-resistant 
aluminum-alloy stock, suitable for 

| providing a level surface, was chosen 
for panel construction. 

Four coats of paint were applied to 

| the face and sides of the 28 x 90 x 
¥s-in. panels. These were a zinc chro 
| mate primer coat, an intermediate 
| “preparakote,” and two coats of grey 
| automotive lacquer. Most panels have 


4a small swinging sub-panel, using a 


| Stainless steel hinge and two fasteners 


| A specially constructed “rack-dolly” 


| permitted tilting and rolling of the 
panel for convenience of the electri- 
cians. Two men, either standing or 
sitting, were able to work simultane 
ously on a panel by tilting it into a 
horizontal position 

[hese electricians, familiar with 
maintenance problems of panel wit 

(Continued on page 146) 





SPRAGUE MODULINE 


supervisory device for remote 24 
electric transmission and 


ry. 


HE MODULINE MONITOR, a power line carrier system, is used for moni- 

toring the operation of oil circuit breakers, transformers, transfer 
switches and other equipment in unattended substations and on transmis- 
sion, subtransmission, and distribution circuits. 

A single Moduline Monitor is capable of supervising up to 25 points 
or functions simultaneously. And only a single carrier channel is required 
to supervise these 25 points from any desired location, however remote. 

The Sprague Moduline Monitor is the product of more than seven 
years of intensive research. It embodies new methods and circuits which 
were developed specifically to meet the exacting requirements of utility 
system monitoring. A comprehensive description of the Moduline Monitor 
and its theory of operation is contained in Sprague Bulletin MD-7002, 


which will be sent at your request. . * * * 


nomical equipment for this important application 


WRITE FOR YOUR COPY OF THIS 28-PAGE BROCHURE TODAY! 


7 


THE MODULINE DIVISION 


SPRAGUE ELECTRIC 


EXECUTIVE OFFICES: 315 MARSHALL STREET 





rranou v(0)0) 01 ANY D 


EVICE FOR MONITORING ELECTRIC 
RIBUTION SYSTEMS 





OF THE 


feed Sty ® 
ait : 
ey S35 fn 
COMPANY “a 


NORTH ADAMS, MASS. 





Y Relay Panel Wiring 
of : CG ad WA (Continued from page 143) 


ing, incorporated features in the 
switchboards for facilitating upkeep. 


LINE CONSTRUCTION They ce _ to facilitate “a 
moving leads for test purposes an 
AND MAINTENANCE made the leads long enough to be 
easily removed. They used a wire 
EQUIPMENT grille with oblong slots because it was 


more practical than the punched 
single hole for each wire 


HC EARTH 
BORING MACHINE 


MwW-1286 
uTiuity truck Booy & 


TESTING CART avoids tying up the 
permanently instalied loading equip- 
1U-76 ment for special test purposes 
INSTALLER'S UNIT 
seis eee Transformer Cart 


“a  @ Reduces Testing Time 


CABLE REEL A portable cart with transformers 
TRAILER attached simplifies testing of such 
Highway line construction and maintenance equipment as oil reclosers, cable, con- 
equipment —— designed for safety, depend- nectors, and fuses. Cincinnati Gas & 
ability, economy and long, trouble-free service Electric Co has found that the test 
life — the most completely engineered equip- cart saves time and avoids tying up 
ment available today, permanently installed high-current 
loading equipment for special tests. 
That's the reason Highway equipment is more When not in use it can be rolled to 
widely specified and used than any other. any convenient out-of-the-way place 
Highway’'s complete, experienced engineering for storage 
service and extensive production facilities The cart measures 25 x 32 x 30 in. 
mean the right solution to your problems too! and was constructed by Electric Meter 
Call, wire or write for full information and Department employees from angle iron 


medications tods and plywood. It has four 5-in. casters, 
P Y: and the top working surface is covered 


with linoleum and trimmed with 
chromium 
Mounted on the lower shelf of the 


HIGHWAY TRAILER COMPANY cart are a-loading transformer, three 

HEADQUARTERS: EDGERTON, WISCONSIN autotransformers with chokes, and as- 

MANUFACTURERS OF: sociated terminals Loading trans- 

HIGHWAY Commercial Trailers ¢ Troilerized Tanks ond Dry Bulk former can be connected in parallel 


TRAILERS Houlers © Public Utility Bodies © Earth Boring Machines 
© Polo and Gable Gael Trollies © Winches © Pounr for outputs up to 1,000 amp at 11 v 


Toke-Offs © Service Accessories or in series for 500 amp at 22 v 
SALES ANDO SERVICE IN PRINCIPAL CITIES (Continued on page 151) 
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How Careful Should You Be for 32‘? 


Before this man was born, O-B was routinely test- 
ing 100 per cent of its pintype insulator production 
by flashover. Now, such testing is a requirement of 
national standards. 

Inspecting today’s output to reject today’s errors 
goes only part way toward protecting the insulator 
buyer. Compare this to decades of testing history 
in the hands of an able technical organization anx- 
ious to improve its product. Long ago, before we 
had to apply total inspection we did it by choice 
on an insulator that, even now, sells for only 32 
cents! Long ago, too, O-B users found they were 


spared the drudgery of roaming over country roads 


TECHNICAL 


or up and down alleys on a stormy night looking 
for lightning-damaged insulators. 

In the many years we have performed total in- 
spection, the occasional rejects have gone direct 
to research men in the laboratory where lessons 
could be learned leading to a better product. In 
this way, protection for the buyer goes much fur- 
ther than merely throwing away and, perhaps, 
hoping to torget today s defective pieces 

And it gives a lot more meaning to the question 
“How careful should you be for 32 cents?” 


Outro Brass COMPANY, MANSFIELD, OHIO 
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Putting An Extra Layer of 














Glaze has certain minor advantages on 
an insulator. It resists accumulation of 
dirt because of its glossy surface. Its 
color sometimes permits you to identify 
a certain maker’s product. But these are 
incidental to the big job it does. By con- 
trolled shrinkage, this thin skin is put 
under compression. By a combination of 
balanced compression, toughness, and 
adhesion to the porcelain base, a proper- 
ly employed glaze can add 25 per cent or 
more to the strength of an insulator 
Note that we said, “properly employ- 
ed.” Thickness of the glaze, especially 
over critical areas of the insulator, must 
be accurately controlled. For 17 years 
(well over 20,000,000 O-B suspension in- 
sulators) this has been a precision op- 
eration in our plant. But it hasn’t stood 
still these 17 years. It has probably seen 
as many detailed improvements as any 
process we have, and it is still a full-time 
job for a crew of highly trained tech- 
nical men 
The story of precision glazing has 
lany ramifications to be told com- 
pletely in a few pages, but some of its 
chapters may shed new light on the care 
we take in just one step of suspension 
insulator manufacture. It is another 
practical and valuable application of 
Technical Competence, the heart of 


every O-B insulator 


On1G6 Brass COMPANY, MANSFIELD, OHIO 
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Strength On A Suspension Insulator 


For brevity and clarity, we will tell the glazing 
story in reverse order; starting with the final step 
@ working back toward how we control it. Here 
is the automatic glaze dipping machine which ro- 
tates the insulator disc during a timed dip in the 
glaze bath, then permits partial drying to avoid 
damage in handling. The original of this machine 
was built by us in 1938 and, in its 17 years of use, 
has seen many improvements. Since the speed of 
the machine is fixed, the dipping time is constant 
Therefore, the characteristics of the glaze bath de- 
termine many of the physical aspects of the pro- 
cess. In order to attain exact thickness of the glaze 
coat, this process must be highly controlled. 


We operate what has been called “a factory within 
a factory” -- an experimental pilot plant where every 
process is duplicated in small scale with special 
controls to permit either exactly matching or vary 
ing factory conditions. This manually controlled 
laboratory dipping machine may be adjusted to the 
same rpm speed as the factory equipment, and im- 
mersion time is controlled by a stop watch. Regular 
or experimental glazes, thus, may be applied under 
either standard or varied conditions. These in- 
sulators are fired in a special controlled-program 
kiln or in our regular plant equipment. Specimens 
are often fired both ways as a check 


Leaving the product, we take another step back- 
wards into pure technical control. Size and shape 
of an insulator introduce variables in a strength 
study. Therefore, we use the simplest of shapes; 
small cylindrical test bars made to an exact stand- 
ard of size, thus ruling out all but glaze variations 
Dipping is done by hand under careful time con- 
trol. Present glaze compositions are constantly 
checked and improvements often investigated. After 
firing, each bar is broken on a precision testing 
machine to determine the amount and consistency 
of strength imparted by the glaze coating. Thou- 
sands of such bars are always in process. In this 
practical way, a glaze composition is evaluated 


When a glaze has been compounded it has a thin 
creamy consistency. This, however, cannot be a 
hit-or-miss condition. Remember that the factory 
dipping equipment runs at a constant speed Ac 
cordingly, the amount of glaze picked up in a fixed 
dipping period depends greatly on the exact den- 
sity of the glaze bath. To determine this, specific 
gravity and viscosity are both accurately measured; 
the first by weight determination and the second 
by precision instrument that rotates a disc in the 
solution and reads the “drag” imposed by the vis- 
cosity of the sample. By means of this test, the 
amount of glaze applied to an insulator may be ac 
curately computed. We thus constantly exercise 
both qualitative and quantitative control over the 
precision operation of glaze application. This, in 
turn, permits us better to exploit the possibilities of 
high strength glazing techniques 


on hie rad insulator 





An 85-Year-Old 


We have often pointed out how the Potter’s art, 
even when applied to modern high-voltage in- 
sulators, has its traditions. For example, we read 
and record kiln temperatures by the finest op- 
tical and electric pyrometer equipment, yet the 
last word is spoken by a simple little set of 
pyrometric cones invented in the 1870’s by a 
German ceramist named Seger. 

These cones have the advantage of being able 
to read the effect of heat right at the product, 
as they are distributed throughout the ware 
when it is placed on kiln cars. Furthermore, 
they explore every zone of the kiln because of 
their distribution. The center cone takes a spe- 
cific amount of droop when heated for a given 
time at a temperature of about 2,300 degrees F. 
The two “guard cones” react at about 36 degrees 
F plus and minus. They therefore provide pre- 
cise measurement in all firing regions of the 
kiln interior. 

Must we be so exacting? Under-fired porce- 
lain may be porous -- it would absorb moisture 
if the porosity were at the surface or, if trapped 
within the body of an insulator, would lower its 


Precision Instrument 


Guards O-B Porcelain Quality 


TECHNICAL 
COMPETENCE 


dielectric strength. Over-fired ware is subject 
to gassing, again resulting in porosity. Correct 
vitrification is essential to a sound insulator, 
and the Seger cone acts as a sensitive indicator, 
right where it’s wanted! 

Sometimes the essence of progress is being 
smart enough to retain old-fashioned methods 
when they do a job. And, while we use the new- 
est and finest equipment available to read and 
control firing temperatures, the 85-year-old py- 
rometric cone still provides us fundamental and 
valuable data 

Evaluating the basic good in a process -- real- 
izing that in an art as ancient as Pottery, men 
knew a lot about it long ago-- is an important 
part of Technical Competence, the heart of 
every O-B insulator 


Outro Brass COMPANY, MANSFIELD, OHIO 
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Transformer Cart 


(Continued from page 146) 


Overloads in excess of 200% can be 
obtained for short durations when 
they are desired. 

Three autotransformers permit vary- 
ing the load. They are mounted with 
a common shaft and connected in 
parallel with choke coils to balance 
the loading between units, for use on 
single phase. 








in fine FANNER 
Suporforwed ARMOR RODS 


Their VERSATILITY means ECONOMY plus these ADVANTAGES (and more): 


1. Conductor protection against harmful effects of vibration. 

2. Ends chafing and pitting of conductor by loose line components, 
3. Elimination of damage to conductor in case of power arcs. 
4. Conductor strength and conductance restored where damaged. 
5. Benefits from smaller and closer fitting clamps. 

6. Complete reusability — time after time. 

7. Permanent “‘self-clamping” action for life of the application. 
8. Facilitated hot-stick application when necessary. 

9. Conductance of armor comparable to that of conductor. 





TRANSFORMER ON WHEELS obviates in- 
terruption while regular transformers 
undergo needed maintenance or repairs 


Mobile Transformer 
Insures Continuous Service 


A transformer-on-wheels is being 





satisfactorily used for emergency serv- 
ice by the Jersey Central Power & * High standards in design and 


Light Co. Built according to company production of FANNER SUPER- 
specifications, the transformer is rated FORMED ARMOR RODS based on 


over 50 years of manufacturing 


37.5 kva, is self-cooled, and mounted 
in a trailer. The cables, which have 
extra thick jacket and _ insulation, provide unvarying uniformity of 
emerge from a vent on top of the application and service, Consult 


trailer cabinet. Safety devices, such our agents or write direct for addi- 


as flashing red lights when the trans- , ‘ , 
as flashing red lights when the tran tional information on Superformed 


formed is energized, are used. Provi- f 
. Armor Rods, Line Guards, Tap 


sions for grounding are also provided 
Total weight of the unit runs about Armor and Patch Rods. 
2,000 Ib 

Iwelve of these units are strategi- 
cally located throughout the com- biconsed for use under Potent Ne, 2,275,019 
pany’s territory. They can be moved 


as a substitute for a permanent in- 
THE FANNER MANUFACTURING CO. 


stalled unit undergoing repairs, thereb 
8 : P ‘ - nad Brookside Pork * Established 1894 + Clevelend 9, Obie 
eliminating interruption of service. AGENTS IN PRINCIPAL CITIES 


rapidly into the field and put into use : ee 
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INDUSTRIAL APPLICATIONS 


Thorough electrical checks can be run on this test board 


internal repairs 


UN Maintenance Board Saves Money 


Like any industrial plant, the UN’s glassy office building in New York is 


chocked full of electrical equipment requiring checkups and repairs. Here is 


a test board, devised by an electrical engineer, that cuts costs . 


electrical 


Nations 


checks of all 
equipment in the United 


Thorough 
building—from 1.5-v lamps to 30-hp 
three-phase motors-——-can be run 
quickly sub-base 


ment workshop of the electrical main 


and easily in the 
tenance department 

A test 
cally to make this possible 


board was created specifi- 
And now, 
after three years of service, it is 
credited with paying off in fewer-re 
pair bills 
number of 


maintenance 


time saved, and a lesser 


man hours involved in 

The board was devised by Bernard 
Eichwald, a New York electrical engi 
neer. His firm is charged with keep 
ing the UN building in tip-top elec 
trical repair 
can adapt this board to their 


specialized requirements 


Eichwald says industries 


own 


Technical Details 


measures 4 x 8 ft. It 


152 


aboratory-type tests on motors, heat 
ers, incandescent lamps, relays, cold- 
cathode lamps, fluorescent lamps and 
clocks 


condensers, smoke detectors, 


Starter buttons, motor starters 
batteries 
bells, fire detectors, thermostats, fuses, 
and switches 

208-v 


An auto- 


Ihree-phase, 4-wire 120 
power 1s fed into the panel 
transformer is provided in each phase. 
Fuses in the main lines protect feed- 
ers. Thermal cutouts guard meters, 
and 


transformers against 


equipment 2 
overloads during tests 
Voltages of 1 to 208 


ned [re 


may be ob 
ym the line through the auto- 
transformers. Voltages of 500 to 
5,000 are available from built-in trans- 
formers. A voltmeter 
were put in each phase. 
can be switched out to act 
as isolated meters in external circuits 


A separate dc voltmeter measures volt 


and ammeter 
One set of 


meters 


ages up to 250 v 


April 18, 


Fuses of any rating and length can 
inverted “V” (shown 
The elec- 


circuit 


be tested in an 
in the middle of the board) 
trician adjusts current in the 
by switching in lamp filaments for re 
sistance. Two banana-plug outlets are 
provided at its base so that this same 
current can be tapped for continuity 
checks of motor windings, heaters, 
and relays 

One-, and three-phase twist- 
lock outlets and pin-plug outlets (at 
the bottom of the board) enable the 
electrician to plug equipment directly 
The outlets may be 


hookup if 


two-, 


across the line 


switched into a_ series 
needed 

A four-color diagram is 
painted directly on the panel. This 
helps the electrician circuits 
quickly, and is especially helpful to 
the man who is not familiar with the 


Toggle switches are 


wiring 


trace 


test board wiring 


(Continued on page 156) 
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CORROSION... 7ough Utility Problem 
HARPER FASTENINGS... S/mp/e solution 


From turbine to transformer—substation to distribution BOLTS + NUTS « SCREWS 
WASHERS « RIVETS « SPECIALS 


SILICON BRONZE ¢ COPPER « ALUMINUM 
NAVAL BRONZE « BRASS « MONEL 
NICKEL « ALL STAINLESS STEELS 


line—all electrical equipment is subject to corrosion, the 
day-after-day menace to dependable electric service. 
Harper fastenings protect equipment from costly break- 
downs—provide added insurance against serious out- 
ages. Harper specializes in fastenings of corrosion-re- 
sistant metals—silicon bronze, copper, aluminum, naval 
bronze, brass, Monel, nickel and stainless steel. More %4—10 x 314" 
than 7,000 different items are carried in stock. Skilled Hexagon Head 
metallurgists and engineers are ready to consult with Silicon Bronze 
you on any specialized design or alloy to meet your re- Machine Bots 
quirements. See the Harper Branch Office or Distributor 
in your area, or write for Catalog 25. 


THE H. M. HARPER COMPANY 


8205 Lehigh Avenue, Morton Grove, Illinois 


HARPER 


EVERLASTING FASTENINGS 


SPECIALISTS IN ALL CORROSION-RESISTANT FASTENINGS 
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integral part of all units. Ametol “ I" shaped 
piece is also supplied for each joint to fit be- 
tween the ends of the mesh and thus eliminate 
sharp edges. Cope Cable Trough Systems are 
available in widths of 6", 9”, 12", 18" and 24” 
and in straight lengths of 8’, 10° and 12°. A 


t. J. COPE, 


80% savings in assembly time 


The new 70,000 Series Cope coupler is an 


wide range of fittings for each width permits 
the system to be rapidly assembled on the job 
site to conform to any plant layout. 

Should field cutting of the trough be re- 
quired, special bolt-on couplers are available 
which will join the cut-off end of the trough to 
the regular pin-type coupler. 


INC. 


711 SOUTH SCth ST., PHILADELPHIA 43, PA. 


“PATENT PENDING 
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Vineland Municipal Electric Utility « Albert C. Wood Associates, Philadelphia, Po.,—Engineers 
Gilbert and Kierstead, Inc., Philadelphia, Pa, —Electrice! Contractors 


The New 70,000 Series Cope Cable Trough has a built-in and give still greater strength. 


coupler .. . this is typical of the constant efforts of T. J. Cope, 
Inc., to bring you a stronger and more economical product. 

In line with these efforts, Cope pioneered and developed 
the acceptance of Cope Cable Trough through original 
design, engineering service and high quality manufacturing 


standards. 


Now Cope has anticipated its many customers’ needs 
for a product which will save up to 80% in erection time 


AMARILLO, TEXAS 

W iltiomson Soles Co., 318 Amarillo Bidg 
ATLANTA, GEORGIA 

The Georhart Co., P.O. Box 85 

Northside Station 
BALTIMORE, MARYLAND 

J. D. Amelia, 208 W. Chesopecke Ave 

P.O. Box 6759, Towson, Baltimore, Md 
BEAUMONT, TEXAS 

Williamson Sales Co., P.O. Box 3164 
BIRMINGHAM, ALABAMA 

The Georhart Co., 1727 Sixth Ave., North 
BOSTON, MASSACHUSETTS 

J. J. Costello Co., 131 Clarendon Street 
BUFFALO, NEW YORK 

Vincent J. Brown Co., 564 Ellicott Square 
BUTTE, MONTANA 

Monitor Distributors, Inc., 604 Utoh Ave 
CHARLOTTE, NORTH CAROLINA 

Glenn & Lorson, 123 Brevord Court 
CHICAGO, ILLINOIS 

Hooper-Green Co., 407 S$. Dearborn Sr 
CLEVELAND, OHIO 

E. F. Burke Agency, 1900 Euclid Ave 
CORPUS CHRISTI, TEXAS 

Wittiamson Soles Co., 922 Wilshire St 
DALLAS, TEXAS 

Williamson Sales Co., Slocum at Cole St 
DEARBORN, MICHIGAN 

George R. Horne & Co., 22187 Michigan Ave 
DENVER, COLORADO 

Hamilton Associotes, 1236 Eloti Street 
DES MOINES, IOWA 

Geo. W. Swallow, Ches. L. Ward Co 

5707 Waterbury Circle 
HOUSTON, TEXAS 


W illiomson Sales Co., 5541 Armour Drive 


ANOTHER EXAMPLE OF 
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Every straight length and fitting in the versatile Cope 
Cable Trough system now has a built-in coupler—no more 
nuts, bolts and washers! 

The Cope Representative in your territory will be glad 
to explain the new coupler and show you samples so that 


you can have the advantage of this latest Cope develop- 


COPE REPRESENTATIVES 


HUNTINGTON, WEST VIRGINIA 

Muller, Horper & Assocs., Inc 

P.O. Box 1736 
INDIANAPOLIS, INDIANA 

Hooper-Green Co., 6216 Carrollton Ave 
JACKSON, MISSISSIPPI 

Williamson Soles Company 

P.O. Box 3223, West Jackson Station 
KANSAS CITY, MISSOURI 

Chas. L. Word Co., 3122 Roonoke Rood 
LOS ANGELES, CALIFORNIA 

H. J. Randolph Co., 736 Santa Anite St 

Sen Gabdriel, Calif 
LOUISVILLE, KENTUCKY 

Hooper-Green Compony 

319 Marion E. Taylor Bidg 
MIAMI, FLORIDA 

The Georhort Co., 416 Langford Bidg 
MINNEAPOLIS, MINNESOTA 

The Kiass Compeny, 814 So. Ninth St 
NEW HAVEN, CONNECTICUT 

J. J. Costello Co., P.O. Box 88 
NEW ORLEANS, LOUISIANA 

Williamson Soles Co., 210 Delte Bidg 
NEW YORK, NEW YORK 

David M. Miller Co., inc, 31 Nesou St 
OKLAHOMA CITY, OKLAHOMA 

Herold E. Botes, Chas. lL. Word Co 

3125 N.W. Grond Bivd 
PHILADELPHIA, PENNSYLVANIA 

The Bradley Co., inc, 3341 Arch St 
PINE BLUFF, ARKANSAS 

Williamson Soles Co. P.O. Box 3 
PITTSBURGH, PENNSYLVANIA 

Muller, Harper & Assocs., inc 

First Notional Bonk Bidg 


EFFICIENCY... 


ment in your next new construction program or plont 
modernization project. 


PORTLAND, OREGON 

Fred W. Carlson, 935 Northwest 12th St 
ST. LOUIS, MISSOURI 

Edwin S. Wetermon 

494 Arcade Bidg., 812 Olive Street 
SAN ANTONIO, TEXAS 

Williamson Soles Company, Box 1324 
SAN FRANCISCO, CALIFORNIA 

Geo. E. Honn Co., 420 Market Street 
SEATTLE, WASHINGTON 

Fred W. Carlson, 2307 Fifth Avenve 
SHREVEPORT, LOUISIANA 

Williamson Sales Company, P.O. Box 1223 
SYRACUSE, NEW YORK 

Vincent J. Brown Co., 218 Morrison St 
CANADA 
CALGARY, ALBERTA 

Bunston, Lid., 510 9th Avenwe, Weat 
DORVAL STATION, F.C. (Mo al) 

Marsholl Equipment Co., Inc. P.O. Bon 28 
VANCOUVER, 6.C 

Bunston, Lid., 2532 Yew Street 
WINNIPEG, MANITOBA 

Normen L. Honey & Co 

34-221 McDermott Ave 
FOREIGN 
MANILA, PHILIPPINE ISLANDS 

Communications Electrical Equipment & 

-0., inc., 517 Desmorinas 
Box 58 

SANTURCE, PUERTO RICO 

Victor M. ( jo, 1357 Ponce De Leon Ave 


Bulletin which 
illustrates end 
describes the 
New Cope Coble 
Trovgh with the 
built-in coupler. 
Ask for Bulletin 
wa 





EXTRA Holding Power 
‘QUICKLY Installed 


TOUGH For long life 


@ They speed up work and 
provide dependable anchorage 
in new construction and main- 
Quick and easy to 
install—made of tough rust- 
resistant malleable iron—their 


tenance. 


holding power ‘tops’ all others. 
Available two-way, three-way, 
four-way, and types. 


Write for facts. 


cone 


Exclusive 
Everstick 
aut housing 
Locks anchor 
firmly on 
rod. Ne 
chance of 
rod slipping 
thre enchor 


EVERSTICKANCHORCO. 


Menutecturer of “THE ANCHOR OF MERIT” 


FAIRFIELD, IOWA 


Maintenance Money Saver 


(Continued from page 152) 


situated so that the 
lever indicates, for instance, whether 


position of the 


meters are connected to the internal 
or external circuits. 


Other Tests . 
slightly above the 


capacitance bridge 


To the right and 
inverted V is a 
By hooking an un- 
known capacitor across the bridge, 
then adjusting the dial for maximum 
eye,” the 


deflection in the “magic 


electrician can determine its value 
quickly The 
values from 10 mmf to 50 mf. 

To the left of the inverted V, and 


at about the same level, is a device 


device measures all 


the electricians use to determine what 
capacity is required to start a motor. 
Capacitors in these motors sometimes 
ire burned beyond recognition, and 
their capacities are unknown. Selected 
switched in the start 
The proper value brings 


Capacities are 
ing circuit 
the motor up to speed in 2 sec 

4 tapped transformer supplies cir- 
cuits with 242, 5, 6, 12, and 24 v 
(The terminals are shown at the far 
left.) This circuit is equipped with a 
bell and buzzer for probing low-volt- 
age windings and for checking con- 
tinuitly 

The test board is energized with a 
magnetic switch operated by a spe- 
designed treadle The 
kills the board when 
the electrician takes his foot from the 
i his 
that someone will get shocked by live 


walk 


cially foot 


switch whole 


pedal eliminates the chance 


wires should the electrician 
iway 
A special arrangement beneath the 


work 


to be tested 


bench enables smoke detectors 
Watching with photo 
electric eyes the air that is exhausted 
rooms in the UN 
these delicate mechanisms trip off all 


ventilating fans when smoke exceeds 


from buildings 


i given density 

Built-In “Smoke” The smoke de 
tector’s test mechanism in the bench 
photoelectric 


bottom consists of a 


device. Detectors are plugged into the 
black box shown in the bottom picture 
The box beams light to the photo- 
electric cell at the other end of the 
bench througn a large pipe (barely 
shown in the top photo). A smaller 
pipe Carries wires 


Industrial Briefs on page 158) 


April 


Magic eye “sees” capacitance 


id 


Smoke smeller gets checked 
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SOUND Oornorstone FOR YOUR NEW PLANT 
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INDUSTRIAL BRIEFS 


High-intensity fluorescent lights, in- 
stalled over tanks where paint-match- 
ing and tinting is done, have elimi- 
nated previous troubles with glare and 
outside light variations for Western 
Paint Co, Duluth, Minn. Sixteen 
96-T-12 tubes produce 200 ft-c at the 
tank tops where matching and tinting 
is done. G. B. Spurbeck, Industrial 
Sales Manager, Minnesota Power & 
Light Co, Duluth, Minn. 


New incandescent lighting, highlighted 
by reflector floods over inspection 
areas, helped transform a dark, dismal 
mill building bought by American 
Paper Products Co, Eden, Pa., into a 
modern plant. Management noticed 
that “shiftless” workers quickly drifted 
away and labor turnover practically 
potent bane ceased. Norman S. Hartman, Indus- 
ronging from 1150 KW to trial Representative, Pennsylvania 
a oe Power & Light Co, Lancaster, Pa. 


@ Sevthern Utility Compony 


One of three Nordberg 


Heated platform of simple and inex- 
pensive design has overcome effects 
of cold drafts on the legs and feet of 
a wood joiner operator stationed near 
a large truck door at Canton Barrel & 
Bag Co, Canton, Ohio. The operator 


_ 


walks on a 2 by 5-ft by 3-in. platform 


Reduce peak load generating costs 
with NORDBERG DIESELS 


@ If your base generating station is having a difficult 


time “topping the load” at an economical figure, it will 


pay you to investigate the advantages of Nordberg 
engine generating units. These efficient prime movers 
are easily installed, go on the line quickly and provide 
low cost power generation under all load conditions. 
Many utilities have assigned their peaking problems 
to Nordberg Diesel, Duafuel® and Spark-Ignition 
Gas engines. In doing so these modern companies 
have also added desirable generating flexibility 
and standby protection while at the same time amortizing 
their investment through more profitable operation. 
As builder of America’s largest line of heavy duty 
engines, Nordberg offers specialized experience 
second to none, in helping to find the most dependable, 
economical solution to your specific power problem. 
Write for further information. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 
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of solid steel decking which was en- 
closed beneath by bending its edges 
down to make a supporting bevel. 
Four 250-w heaters, 1 in. below the 
deck, warm its surface to comfortable 
temperatures. H. T. Fessler, Industrial 
Power Engineer, Ohio Power Co, 
Canton, Ohio 


A resistance heater, installed to re- 
place a dangerous, inefficient oil-fired 
steam heating system, has yielded 
Polaris Concrete Products Co, Duluth, 
Minn., better temperature control on 
the asphalt heating operation, plus 
easier handling, higher efficiency, and 
greater safety. A 2.3-kw heater was 
chosen for the job. G. B. Spurbeck, 
Jr, Industrial Sales Manager, Minne- 
sota Power & Light Co, Duluth, Minn. 


A hoist driven by a three-phase motor 
is saving $600 yearly in fuel costs 
for Regan & Fisher Co at its Ferndale 
mine. Replacing a gasoline-powered 
hoist, the electric unit also is yielding 
continuity of service, thus saving time. 
John Chaplinsky, Industrial Repre- 
Power & 


sentative, Pennsylvania 


AMERICA’S LARGEST HEAVY DUTY ENGINE LINE... 10 to over 10,000 HP, Light Co, Pottsville, Pa. 
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..- Give You America’s 


Finest Pintypes! 


VICTOR Low Voltage Pintypes are the result 

of the combined “know-how” acquired through 
ceramic, electrical and mechanical research. 
VICTOR Pintypes are made of Purified Porcelain, 
finest insulator porcelain ever made! They are 
designed with rugged cross section for maximum 
strength and resistance to impact. They have 
large-radius top and side wire grooves to permit use 
of new larger conductors, and smooth hard glaze 
for maximum self-cleaning in contaminated areas. 
Every insulator is thoroughly tested to assure 
continuity of service. 


VICTOR Pintypes last longer, cut line maintenance 
costs to a minimum. You'll save money by 


specify ing VICTOR. 


NEWS WAN Yu rete 
FROM A=) city 
VICTOR wile 


~ 


FEATURES 


PURIFIED PORCELAIN provides 
highest dielectric ond physicol 
strength. 

RUGGED CROSS SECTION gives 
maximum strength and resistance 
to impact. 
RESEARCH-ENGINEERED DE- 


SIGN minimizes outages. 


4. LARGE-RADIUS TOP AND SIDE 


WIRE GROOVES permit use of 
new lorger conductors. 
MECHANICALLY APPLIED GLAZE 
resvits in high strength with 
smooth, self-cleaning surface 
ACCURATE PINHOLE GAUGING 
—every lot must poss NEMA 
staenderds for pinhole thread 
occurocy. 

ROUTINE ELECTRICAL FLASH. 
OVER TEST is given every pintype 


before shipment. 


3 3d 103 8 2 


>/ 


60 cycle Dry Flashover 

60 cycle Wet Flashover.. 

Pos. impulse Flashover* 

Neg. impulse Flashover: 

Dry Arcing Distance. . . 

Leakage Distonce. .. ‘ 

Rnd SERRE cccdccccccoeeel’ 
Cantilever Strength. . 3000 Ibs 
Low Freq. Puncture Voltage.95 KV 
RNiI (picin). ......5500 microvolits 
RNI (radio-freed). ...50 microvolts 
1000 KC ot applied KV....10 KV 
*Crest KV. 14 « 40 microsecond wove 
Critical Valve 

For the full fects on Victor “Know-how”, 
write for “The Story of Victor ond Purified 
Porcelain.” For engineering date on Victor 
insulators, write for Bulletin No. 4 


sab babal-Yo Me ade} aor-Jt- Sha) 
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Genereting Station Transformer 
56,000/70,000 Kva, Single Phase 
po A age 161,000 Grd. Y/ 


pe Volawe 19,000 volts 
Oil-Immersed, Self-Cooled 
‘Forced-Air-Cooled 


> 


Generating Station 
Transformer 
68,000/90,666 Kva, 
3 Phase 

High Voltage 
132,000 Grd. Y/ 
76,200 volts 

Leow pen 
13,2004 voits 
Oil-immersed, Self- 
Cooled /Forced-Air- 
Cooled 


Generating Station 
Transformer 
140,000 Kva, 3 Phase 

LY volts 
Oil-Immersed, Forced-Oi/- 


Cooled with Forced- Air Cooler 


REPRESENTATIVE 


ower 


“Transformers 


MANUFACTURED BY 


PENNSYLVANIA 
——™ 1954 


a 
Generating Station 


Transformer 
175,000 Kva, 3 Phase 
High Voltage: 

115,500 Grd. Y volts 
Low Voltage: 17,5004 volts 
Oil-Immersed, Forced-Oil- 
Cooled with Forced-Air 
Cooler 


Generating Station > 
Transformer 

120,000 Kve, 3 Phese 
High V. e: 

145,000 Grd. Y volts 
Low Veltage: 19,8004 volts 
Otl- Immersed, Forced-Oil- 
Cooled with Forced-Air 
Cooler 











& 


Substation Transformer 
45,000/60,000 Kve, 3 Phase 
High Voltage: 125,400 volts 
Low Voltage: 13,800Y volts 
Oil-Immersed, Self-Cooled/Forced- 
Oil-Cooled with provision for future 
OA/POA/POA rating of 75,000 Kva 


Here are some of the single phase and three 
phase power transformers manufactured by 
Pennsylvania in 1954. They are representative 
of the large core-form and contour-design (shell- 
form) transformers that are preferred by leading 
utilities and industrials. Some of these units are 
for generating station service. Others are typical 
power transmission transformers. Every type of 
cooling method is represented in these trans- 
formers. Typical accessories include load tap 
changing mechanisms, lightning arresters, and 


potential devices. Inshort, these transformers rep- 


resent Pennsylvania's complete coverage for the 
large power transformer needs of this country. 

Expanded plant facilities also made it possible 
for Pennsylvania to offer transformers in ratings 
up through 350,000 Kva and in voltages through 
330 Kv. This includes load tap changing trans- 
formers up to 150,000 Kva. 

It is significant, too, that 1954 was a record- 
breaking production year at Pennsylvania, 
indicating in a concrete manner the trust placed 
in Pennsylvania Transformer Company, its 


people and its products. 


PENNSYLVANIA TRANSFORMER COMPANY . CANONSBURG, PA. 


A McGraw Electric Company Division 





Substation Transformer 

25,000 Kva, 3 Phase, with loed tap chenger 
High Voltage: 138,000Y volts 

Low Voltage: 69,000 Grd. Y volts with plus 
and minus 10% regulation in 32 — %%%, steps 
Tertiary Voltage: 12,4004 volts 
— Self-Cooled 


a 


Substetion Transformer 
15,000 Kve, 3 Phase, with load tap 
equipment 


High Voltage: 154,000Y volts 
Low Voltage: 69,000 Grd. Y volts with plus 
and minus 10% regulation in 32-°%, steps 


Tertiary V « 12,4708 volts 
Special desis Jer diets ta enetiees tach 


sa 


37 
! 


l 
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TV’S ROXANNE, C. A. Stevens, PSE&G, 
celebrate Ist birthday of Beauty Plus 


EE! Sales Conference (continued) 


" 


... Sell up to all-electric 
home; use all of the 
available channels .. .” 


told the 


residential sales group Coe announced 
committee is developing a program of long-range 


Aim, he 


interested 


lanning of promotional material says, 1s to 


ovide advance information to parties on a 


hedule that will bring all promotional forces to bear 


the same campaign at the same time 


Got The Lead Out . Ihe day when the adequate wiring 
“lead balloon” is gone, 
the National 


s off the 


red to as a 
Adequate Wiring 
and 
talking 


adequate 


ground, he said, 


people of the industry 


i t 


ves ind started 


quit 

telling the 
consumers 

an important stake in the changes that 

taking place in the distribution 

irence Wray, 

roup. If the 


appliance picture, 


editor, “Electrical Merchandising” told the 


discount dealers drive other dealers out 


f business the utility may need to do merchandising to 
protect their interests, Wray said. “Proper loading build- 
where only 

“Who is 


ng is difficult to achieve 


accepted 


ippliances are sold on price alone going to 


ell the need for low-saturation appliances Along with 


this, he added, the job of servicing equipment will be 
i#t} 


thrown into the items 
@ Fifty Beauty 
ind 96 utilities are now promoting them since organization 
of the Beauty Plus reported D. | 
Bootes, chairman of EEI’s Residential Lighting Committee 


@ Home 


workshops 


utility's lap. Other 


manutacturers are producing Plus lamps 


program a year ago 
service girls are planning a series of regional 
Mrs. Mildred Lessenich, Home Service Chair 
A handbook 


been drafted 


man said for conduct of 


the meeting has 


162 


HOUSEWARES ROLE IN HOME is discussed by Mildred Lessenich, Home Service 
chairman, left, Ruth D. Kruger, Arizona PS, Elizabeth Parker, Georgia Power 


Home Service Conference 


The home service woman’s role in selling electricity 


themed the Home Service Conference. Some highlights 


@ Coordinated campaigns with the dealer build his interest 
@ Results from calls on homemakers can the cost 


@ Follow the 


up to complete electrification 


justily 


lead of merchandisers in other fields—sell 
Importance of the youth market in selling was empha- 
Elizabeth Parker of who 


underway in 


sized by Georgia Power Co 


described programs various utilities 


Get at The Market’s Heart. . 
homemakers had paid off 


Making personal calls on 
in several ways for Philadelphia 
Judith O'Flaherty, PI 
They pay 


Electric Co, said home economics 


supervisor off in fewer complaints, increased 


sales and revenue, and in better customer relations 


Sales successes through group contacts in Pacific Gas 


& Electric Co’s large service area were described by J. S. ¢ 
Ross, 


schools, demonstrations 


manager of domestic sales. “Through cooking 


lectures and special activities, we 


made more than 100,000 contacts last year at an average 


S¢ per residential customer 


cost of 66¢ each or 


it’s still the 


The 


actual 


a aa 


selling job,” 


Dealer Has “But dealer 


pointed out J. R 


who 
Waters 


Pow er Co 


does the 
residential 
“If he 
aren't interested in the battle of the fuels 
them if 


promotion manager, Monongahela 


doesn't close the sale, it isn’t closed.” Dealers 


he said, utilities 


| 


must woc utilities will follow through by plan- 


EEI’s co- 
and 


ning their own promotions to coincide with 


ordinated campaign calendar, use display materials 


slogans, and hold distributor-dealer meetings during the 


build-up’, we can get the kind of dealer tie-in that will 
result in increased sales and profits 


Detroit Edison Co's Paul I 


can be done in residential 


Penfield demonstrated what 
lighting and wiring through 
with builders. Don Willis, 


Arizona Public Set 


cooperation vice president of 
vice Co capped the program by outlining 


“Sell up—take 


smoking 


the home service woman's responsibilities 


a tip from the rocket,” he cried 


shooting a 


miniature rocket over the heads of the audience 


For Award Winners see page 166 





Meter 


NEW DUNCAN 
SINGLEPHASE METER 


TYPE MK* 


*MK means More KUA 


CONVENIENT 
REGISTER 
RESET 


POSITION RESET POSITION 


PERMANENT 
WORM 
WHEEL 

MESH 


SEPARABLE 
ELECTROMAGNETS 
for ease 
of maintenance 


—and with Full 100-Amp “Extended Range” 


CHARACTERISTIC LOAD CURVE 

















+ + + 
200 300 400 





Duncan Type MK 15-ampere, 240-volit, 3-wire 


Your Dollar Now Buys More Metering Capacity 
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NO BEARING 
ADJUSTMENTS 
NECESSARY 


—tighten against 
fixed shoulders 


ADJUSTMENTS 
ACCESSIBLE 
FROM 
FRONT 


SMALL, 
COMPACT 
SIZE 


il 


Pioneers in 
Extended Rang £ 
Miltning 


NL (AY 


DUNCAN ELECTRIC 
MFG. CO. 
LAFAYETTE INDIANA 
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‘Pneu-Draulic 
already i in use on 


» 
Here’s the story of the remarkable acceptance 
of this new principle of operation. Not only 
are 15 systems now using breakers with Pneu- 
Draulic operators, but within six months this 
figure will be doubled. 


Acceptance is based on the fact that the 
Pneu-Draulic operator looks simple. ..and is 
simple. It eliminates the mechanical problems 
inherent in previous designs. Call your nearby 
A-C office for information, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. a-496e 


wlic is on Allis-Chaimers trademork. 
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- Operators 
15 power systems 


Check these 7 reasons 
why you too should insist 
on breakers with 
Pneu-Draulic operators 





Simple — Has fewer parts than other types 
of operating mechanisms. 


Unaffected by Temperature — Whether 

it’s hot or cold, the energy stored in the 
system provides more than standard number of 
operations. Use of oil with constant viscosity 
over wide range of temperatures insures uni- 
form performance. 


Eliminates Moisture and Corrosion Prob- 
3 lems — Entire system is filled with oil 
containing inhibitor which eliminates rust, 
freezing and corrosion. 


No Dust Problem — Offers protection of 
a sealed system. Efficient filtering elimi- 
nates dust and dirt problems. 


Fast — Actually could be set to operate 
at speeds far faster than present useful 


speeds. 


Emergency Closing — Can be closed at 
full speed onto energized line even when 
no control power is available. 


Mechanically Trip-Free—Simple mechan- 

ically trip-free mechanism, proven on other 
Allis-Chalmers high speed breakers, has been 
adapted to the Pneu-Draulic operator. 


CHALMERS “ 
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ies sit down to luncheon in their honor 


Here Are The Award Winners 


For their outstanding sales promotion work in 1954, these electric 
power companies received these prizes at EEl’s sales conference 


GEORGE A. HUGHES AWARD—Hotpoint Co, Donor 
Electric Range Promotion 
Florida Power & Light Co 
Accepted by H. Keele 
Mississippi Power & Light Co 
Accepted by J. J. Powell 
Electric Water Heater Promotion 
Florida Power & Light Co 
j epted by J. HM. Keele 
Portiand General Electric Co 
A pted by ‘ ye E. Sullivar 
Commercial Cooking Promotion 
Texas Power & Light Co 
Accepted by E. H. Gardiner 
Kentucky Power Co 
Accepted by E. C. Cassidy 


PLANNED LIGHTING AWARDS—Better Light Better Sight 
Bureau, Donor 
Commercial Lighting 
Pennsylvania Power & Light Co 
Accepted by E. P. Werley 
Consumers Power Co 
Accepted by W. A. Stannard 
Mississippi Power & Light Co 
Accepted by F. G. Smith 
Residential Lighting 
New Orleans Public Service, Inc 
Accepted by C. J. Sinnot 
Union Electric Co of Missouri 
Accepted by R. L. Coe 
industrial Lighting 
Cleveland Electric Uluminating Co 
Accepted by R. W. Wynn 


THOMAS W. MARTIN AWARD (for rural electrification 
Thomas W. Martin, chairman of the board, 
Alabama Power Co, Donor 
Texas Power & Light Co 
Accepted by Homer N. Gibbs 


FRANK WATTS AWARDS—Farm Journal, Inc, Donor 


Alabama Power Co, Ist Prize 
Accepted by M. B. Penn 

Dayton Power & Light Co, 2nd Prize 
Accepted by E. D. Smith 

Pacific Gas & Electric Co, 3rd Prize 
Accepted by Walter D. Howell 


MORE POWER TO AMERICA AWARDS (for industrial electrifica- 
tion)—General Electric Co, Donor 


Pennsylvania Power & Light Co 
Accepted by S. F. Diffenderfer 

New Orleans Public Service, Inc 
Accepted by J. F. Morton 


GEORGE WESTINGHOUSE AWARDS (for home laundry promotion) 


Westinghouse Electric Corp, Donor 
Washington Water Power Co, Ist Prize 
Accepted by Gordon F. De Foe 
Pennsylvania Electric Co, 2nd Prize 
Accepted by Robert W. Smith 


LAURA McCALL AWARDS—McCall’s Magazine, Donor 


Ruth D. Kruger, Arizona Public Service Co 

Edna F. Moore, Empire District Electric Co 
Mildred S. Ditzel, Dayton Power & Light Co 

Ruth L. Hicks, Alebama Power Co 

Marguerite G. Suries, Carolina Power & Light Co 
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NEW TYPE EMR (LEFT) AND TYPE EMO (RIGHT) CURRENT TRANSFORMERS 


Polyester molded for lighter weight, longer life 


Outstanding is the word for the new Westinghouse 
[Types EMR and EMO indoor-outdoor current trans- 
formers for 600-volt service. They are lighter, smaller, 
more durable and more pleasing to the eye than any 
comparable units 

Both are molded of a polyester elastomer insulating 
material that has excellent thermal and dielectric 
stability—remains physically flexible at high or low 
temperatures. Both use exclusive Hipersil® cores—a 
major factor in their small size and superior per- 
formance. And both have rating factors of 2.0. The 


EMR and EMO (2005 A.) have 0.3 accuracy classi- 


fication at B-0.1 and B-0.2. The EMO (400-600-800A.) 
maintains this accuracy also at B-0.5. 

The EMR has a round primary opening and is 
available with or without a removable round or 
flat terminal bar. The EMO features an obround 
opening for use with multi-cable primaries. They 
may be installed in any position—on virtually any 
type of mounting 

For full details, call your Westinghouse representa- 
tive, or write for B-6520, Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. j-70749 


you can 6€ SURE...i¢ irs 
Westinghouse © 











DESIGN-PROVING TESTS 


Helping the industry 
meet its growing loads 


World’s first 


Mechanical Life 


3 3 0 as kv o aa 000, 000 -k va BP pete i yintaco re 


breaker installation 


Electrical history was made at Portsmouth, Ohio, in the 
summer of 1954. There in the A.E.C. 330-kv switchyard, the 
installation of the world’s first 25,000,000-kva breaker was 
completed—the first of 18 huge Westinghouse ‘‘Watchcase*”’ 
breakers of this rating now located in this station 

These giant breakers an extension of the low-oil 
content ‘‘Watchcase”’ design were assembled on thei Interrupting Capacity 
foundation in an average time of less than 5 days each proved by over 3000 interrup- 

Here are other outstanding advantages of this Westing- tions in the High Power Laboratory 


house ‘‘Watchcase’”’ breake1 


e It permits use of low-cost bushing current transformers 


and potential devices 


elt has a single pneumatic operating mechanism for 


. . , 
Simuitaneous d-pole Closing 


e Condenser bushings eliminate radio interference 
problems 


e Every performance characteristic is fully proved 
by factory tests . . . one 
Current-Carrying Ability 
’ ; proved by complete temperature 
tea “«l] f t : 1 ay t er neihilit 

Integrated manufacture and unit responsibility from tests with over 200 thermocouples 
idea to blueprint, from porcelains to contacts, from mec ha- 

oO interrupters are the story of Westinghous« 


to help you meet America’s power needs 


you can Be SURE...i¢ irs 


Westinghouse 


Insulation Ability 
proved by hundreds of 60-cycle 


and impulse tests in the High Power 





Laboratory 





New, intermediate rating for 
drop-out type power fuses 


It’s the Westinghouse DBA-5—rated 1/2E to 
200E with an interrupting capacity of 500,000 
equivalent kva—available in 34%, 46 and 
69-kv sizes in standard current characteristics. 

This latest rating in the family of dry-type 
De-ion” boric acid fuses, developed by 
Westinghouse over 20 years ago, fills the op- 
erating requirement gap between the 4000- 
ampere I, C. DBA-1 and the 14,000-ampere 
I. C. DBA-2 (at 69 kv). 

Exactly interchangeable in DBA-2 mount- 
ings, the DBA-5 provides a low-cost method 
of meeting growth in interrupting capacity by 
merely changing fuse capacity. 

The DBA-5 is just one of a complete line of 
Westinghouse boric acid power fuses suitable 
for most applications where compact and eco- 
nomical short circuit protection is required. 

For complete information, get in touch with 
your Westinghouse Representative, or write 
Westinghouse Electric Corporation, P. O. Box 


868, Pittsburgh 30, Pennsylvania. )-60873 


you can 6 SURE...i¢ irs 


Westinghouse 


A complete line of DE-ION boric acid power fuses for all applications. 


i Type BA 
Type BAL | Vented and 
vrrent Limiting | Condenser 


| 


x 
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Gas Prices Spur Dispatch 


Continued from page 119) 


integrated system. As practically all of 
the aluminum pot-line load is adjacent 
to large generating plants, any change 
in such load can be reflected as nega- 
tive changes in the nearby plant load- 
ngs. The pipe-line pumping load is 
so well scattered over the system that 
variations in its load factor can be 
neglected. Middle South’s 1951 load- 
ing schedules provided for many con- 
ditions involving a major unit out for 
overhaul. Experience with the older 
schedules showed that new schedules 
were required only in some cases to 
account for units out of service 

To develop convenient methods of 
keeping abreast of changes, such as 
fuel price variations, the Middle South 
System operator, together with Ebasco 


engineers, worked with IBM on studies WwW Hd B N 


made on the type 604 accounting ma- 


chine, the device used by many power Cc A B L £ L | F E 


companies for accounting and cus- 


tomer billing. This project, completed 
the first l S T H a B I G 


st year, furnished method 


\ 
hy 


used y Middle South. Some ten 
additional schedules have been made F A Cc T ©) R eee 
ocally by Middle South at Pine Bluff, 
bringing up to date the major sched- 
ules made at East Pittsburgh by 
Ebasco and Middle South. 
This method, it is believed, can be 
successfully applied to all future 


schedules and even to a general revi- 

sion and as might be necessitated by 

fuel price changes affecting several S U p *4 E N £ 
(Neoprene sheathed Type RR) 


It pays to specify Collyer Suprene (Type RR) for both aerial 
ond underground installations where long life is vital. Costs 
of cable maintenance can be planned out of your circuits when 


Shuffleton Additions you specify Collyer — the quality cable. Available in shielded 
Forecast by PSP&L or unshielded constructions, for either standard or mode-to- 


order specifications for all volt n f U 
Calling into service of the Shuffle- wn 1 rat 


é prices and recommendations 
on steam power generating plant of 
the Puget Sound Power & Light Co 
near Seattle during the current low 
period on the Columbia River, 
caused Bonneville Power Ad- 
n to curtail interruptible- 
power deliveries, led L. E. Karrer, 


PSP&L’s executive vice president, to 


recast large plant additions 
Now producing more than 80,000 
for the aluminum industry, the 
plant can be enlarged to generate 
500,000 kw, Karrer said 
The company is studying the situ 
on closely and is prepared to plan 


expansion just as rapidly as more 


is required,” said K.arrer COLLYER INSULATED WIRE CO., 245 ROOSEVELT AVENUE, PAWTUCKET, RB. 1. 
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EQUIPMENT 


Test Instrument 


Portable high current instrument 
sts and calibrates overload relays, 
eters and circuit breakers. The type 
iter-size instrument permits safe 
1 speedy trip-time checks on pro- 
ective devices before installation or 
while on the line. It produces primary 
currents, adjustable in stepless incre 
ments, which pass only through de 
vices under test Built-in ammeter 
and electronic stop timer give a com- 
te picture of equipment behavior 
nder simulated operating conditions 
Model 1004/44/60 has a timer 
totalizing 60 min in sec and 1/100’s 
of amin. Model 1004/44/61 totalizes 


sec in 1/100's of a sec and %4's 


le. Both units are fully adjust- 
able through following continuous 
duty ranges: 0-100 amp at 0-4 v, 0-50 
amp at 0-8 v, 0-25 amp at 0-16 v and 


0-12.5 amp at 0 32 


Multi-Amp Corp, 10 Third St, Newark 
5, N. J. 


172 


Disconnect Switches 


Outdoor, hook-operated, disconnect switches are said 
to offer trouble-free service in sectionalizing, disconnect- 
ing, or bypassing applications. They may be either pole 
or structure mounted in a vertical or inverted position 
Type PES is a single pole, single throw switch, and type 
PED is a single pole, double throw switch. Both are 
rated at 400 and 600 amp, 7.5 to 69 kv 

Switch blades are extruded tubes with a heavy section 
of back-up copper to provide extra strength and greatet 
thermal capacity. Other features include a minimum of! 
current interchange points and a positive blade lock-in 
and pry-out device. Terminal clamps are adjustable for 
a wide range of conductor sizes 


Line Material Co, Milwaukee 1, Wis. 


claimed that this shape makes leakage 
surface distribution more effective and 
spreads electrical stress more uni- 
formly 

Insulators are available in six units 
with ratings ranging from 7.5 to 69 
kv. Ask for Bulletin LA-106 
Locke Dept. General Electric Co, Box 
57, Baltimore 3, Md. 


Finned Heaters 


Electrical heaters made by brazing 
spirally-wound steel fins to standard 
rod-type heating elements can be made 
to any desired shape. Elements are 


formed to shape before fins are at- 





tached to the Slim-fin heaters. Fins 


Post Insulators 


Station post apparatus insulators 
are designed to reduce corona and 
radio interference. They are said to 
offer protection against flashover and 
service interruption due to industrial 
contamination and fog. Hood spacing 
is wider to provide more effective 
natural cleaning by wind and rain, 
easier hot line washing, and increased 
effectiveness of leakage current 
Seal of the internal cavity is said 


to maintain full dielectric 
throughout insulators life and give may be spaced from 4 to 11 to the in 


puncture-proof performance even un They are made with 0.312 in. tubing 


der direct lightning strokes. Vertical and in. fins for all forms of con 
member has a slightly tapered “hour  vection heating. Capacities range from 


glass” shape which pl aces heavier por 500 to 2,000 w 


celain section at the point of greatest 
it is is made with 0.540 in. tubing and 


A companion line, Finrod heaters, 


mechanical stress. In addition, 
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those long-life poles 


with long-life guys! 


—it lasts as long as the poles 


Let’s face it. Modern poles last 30 to 40 
years—and more. So, it’s just common sense 
to use guy strand that lasts as long as the 
poles. The cost of the strand is a small part of 
the installation. Invest just a little more for 
Copperweld* Guy Strand and get a lot more 


service at lower annual cost. 
*Trade Mark 





GUY STRAN D 
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lv in. fins for forced-air convection 
heating. Capacities range from 1,000 
to 10,000 w and these units can be 
used for 480-v operation, directly or 
in series. 

Ferrod Mfg. Co, 603 N. River St, Ba- 


tavia, Tl. 


1>TBoorE 


Secondary Racks 


Lightweight secondary racks, de 


signed for pole mounting, are said to 
provide more uniform stress distribu- 
tion resulting in greater strength and 
less deflection at maximum loadings 
They conform physically to most ex- 
readily inter- 


Racks are 


weight of 


isting racks and are 


changeable with them 


about one-third the com 


parable steel units and are easy to 
handle and install 

The one-piece racks are made of 
aluminum alloy 


num thru-rod and cotter pin 


and have an alumi 
Smooth 
contoured surfaces of projecting legs 
assure non-abrasion of conductor cov 
erings during stringing operations 
The absence of any overlapping sur- 
faces tend to make them most resistant 
to corrosive elements 


Line Material Co, Milwaukee 1, Wis. 
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Data Processing 


New Univac File-Computer fea- 
tures fast random access and muliplex 
monitoring in a standard electronic 
system. Inventory, 
cost, or other figures on any item right 
up to a specific moment may be had 
by pressing a key. Unsorted data can 
be processed completely in a single 
high-speed program. Any and all in- 
put media such as paper or magnetic 
tape, 80- or 90-column punched 
cards, 10-key devices or typewriters, 
may be The multiplexing unit 
enables the File-Computer to process 
simultaneously several unrelated types 
of transactions such as inventory con- 
trol, payroll, and cost distribution. 

In an 8-hr day, up to 100,000 un- 
items can be entered in the 
their order of arrival, 
each matched automatically with its 
related file and processed as 
needed, to finish several record-keep- 
ing tasks in a single program. Results 
are assured accuracy by a built-in 
self-checking feature. 

Remington Rand Inc, 315 Fourth Ave, 
New York 10, N. Y. 


data processing 


used. 


sorted 


computer in 


data, 


Mobile Radio 


Basic “building block” design of a 
FM mobile and base station 
radio communication equip- 
ment provides up to 60 different 2- 
Units 
available in 12 blocks consisting of 2 
transmitter and 6 power 
Plug-in chassis are 
interchangeable with other units of the 
same type mounted in either a base 
station or mobile housing. 


line of 
2-way 
way radio combinations. are 
receiver, 4 


chassis. 


supply 


Transmitters in 25-54 mc band are 


available with a medium power unit 
having -33 w output and a high 
power unit having 54-82 w output. 
In the 144-174 me band there are 
also two transmitter chassis; medium 


77 


April 


power with 20-25 w output and high 
power with 40-50 w output. 
“Progress Line” transmitters and re- 
ceivers operate from either a 6 or 12 
v de source or from a 117 v ac power 
supply. Receivers are available for 
either wide band or narrow band op- 
eration. 
General Electric Co, 
Park, Syracuse, N. Y. 


Electronics 


Power Line Carrier 


Use of transistors in power line car- 
rier transmitters and receivers reduces 
power consumption up to 75%. Both 
units are completely transistorized ex- 
cept for transmitter power output 
stage. The transmitter power ampli- 
fier stage has a push-pull circuit which 
permits operation with 
only one tube working. life of all elec- 
trical components is claimed to be ex- 
tended, since the equipment operates 
at reduced voltages and lower tem- 
peratures. Channel spacing is 500 
cycles throughout the 40 to 200 ke 
band. 

The frequency shift carrier has a 
built-in universal power supply that 
operates interchangeably from either 
129 v de or 117 v, 50/60 cps, ac. 
Motorola Communications and Elec- 
tronics Inc, 4501 W. Augusta Blvd, 
Chicago 51, Ill. 


satisfactory 


Insulation 


High dielectric films are said to per- 
form satisfactorily in the range from 
200 to 250C, depending on operating 
conditions. “Fiberfilm” sheet material 
is made from glass microfibers and 
polytetrafluoroethylene and is available 
in porous and non-porous forms. Di- 
electric strength ranges from 1,400 to 
4,000 vpm dc, depending on type of 
film 

Non-porous sheet can be made in 

(Continued on page 178) 
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more protection for the public . . . at a new low cost to you 


Hubbard’s new Glo-Guard Guy Protector 


@ reflects brightly in headlight glare @ easily visible on dimly lighted streets or poorly lighted areas @ readily 
visible to pedestrians at night @ Cor-ten steel construction assures long life, high strength and light weight at a 
new low cost @ top quality double dip hot galvanizing assures superior resistance to atmospheric conditions 


Protect the public from dangerous projections both 
day and night with Hubbard’s new Glo-Guard Guy 
Protector, with the added feature of luminous areas 
that glow in the dark for additional visibility. 

This new Hubbard guy protector is available in 
two lengths, 7 feet (Stock No. 718) and 8 feet (Stock 
No. 818), with attachment holes and clips designed 
for universal application to guy wires, rods or clamps 
The clips and hole spacing allow the protector to 
be mounted close to the ground or at any height 
Heads of attachment bolts are trapped so they will 
not turn as the nuts are tightened. 


Hubbard Glo-Guard Guy Protectors are available 
for immediate delivery 

Your Hubbard representative will show you a 
model of this new Glo-Guard Guy Protector on his 
next call. If you want information immediately 
please contact your nearest distributor or Hubbard 
und Company, 6301 Butler Street, Pittsburgh 1, Pa 


HUBBARD AND COMPANY 
? Pa 


Pittsburgh 1 


Chicago 50, Ill 
Ly Oakland 8, Cal 











GUY FIXTURES 





You con save time by making 
up guy's on the ground, save and 
protect guy strand by using 
Chance guy fixtures. The full- 
rounded Thimbleye gives com- 
plete strand protection at any 
angle of pull during slack pulling 
operations and when in use. 
Chonce fixtures ore drop forged 
from high grade steel, and are 
heavily galvanized. The line in- 
cludes Straight and Angle 
Thimbleye Bolts, Angle Thimbi- 
eyes, Thimbleye Nuts, Straight 
Away and Down Guy Loops, 
Guy Wire Clips, Curved 
Washers and Plates. 


ae 


oop 








TREE? TC TAS: 





GUY GUARDS 


Only Chance offers such a com- 
plete line of guy guards: The 
SURE-GRIP, with no loose parts 
to lose—nothing to take apart 
and re-assemble. The MONO- 
BOLT, that combines safety, 
durability and economy with 
simple installation—only one 
nut to tighten. The MATTHEWS, 
@ one-piece protector that bolts 
to the guy clamp and that can- 
not turn or twist when installed 





, | 
GUY RODS Se se eh 


Choose Chance Thimbleye guy 
rods—with the perfectly shaped 
“thimble” thot extends all 
around the head of the rod to 
protect the cable from strain at 
any angle of pull and prevent 
kinking. You can get either 
threaded or Never-Creep rods 
with Thimbleye, Twin- 

eye, or Tripleye heads 

for use with one, two, 

or three guy strands. 


Ss EPIL LEI I ABTS, oA 
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CE 


” ace yl BEsTIN GUYING 


Look to Chance for all your guying needs...everything guy strand life with the full-rounded Thimbleye on 
but the guy strand. You can equip your crews with Chance guy rods and fittings...select the guy guard 
Chance anchor installing tools designed for better, to fit the job...and finish the job with Chance Guy 
faster anchor installations ... you can choose an anchor Fixtures on the pole. You can get ‘em all from one 
for every soil or guying condition from this most com- source—your Chance Distributor. For fast service plus 
plete line of anchors in the industry...add years to the best in guying—give the GUY a CHANCE! 


GuY ANCHORS 


ARES RRS 


§% NO-WRENCH 
— NEVER-CREEP 


8-WAY EXPANDING 


~“~ 
—— 


@. 


Q POLE KEY 
wrgsgne Sy ns 
ROCK 


ANCHOR ING Here is the most complete 
ww) guide to better anchor- 
ing ever developed. It's 
chock full of how-to-do- 
it material to help you 
select the right anchor 
for every guying job and 
install it properly. It's 
FREE! 


)° (33° ChisIMNCS COe wissourr 


SAN FRANCISCO,CAL. 


‘ 


a--------) 





¢rongee| 
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| New Equipment 
(Continued from page 174) 


| thicknesses from 0.8 to 1.7 mils and 
| as laminations of different thicknesses 

It is said to be especially useful as a 
dielectric for high-temperature low- 
loss capacitors of the wet and dry 
type, for interlayer insulation in coils, 
and in wire and cables for high tem- 
perature service. 

Dielectric breakdown is 1,750 v dc 
for a 1.2 mil standard film and 5,900 
v de for a 2.4 mil two-layer, laminated 
film. Both have a dissipation factor 
less than 0.001 at 1 ke, a volume 


Conforms to the standard resistivity of 10" ohm-cm at 25C, and 


of the Electrical Service a dielectric constant of 2.1 at 25C and 
Spmrector lnsittwt : 1 ke 
Porous sheets are available in thick 
nesses from 0.6 to 13 mils and in 
% q 7 widths up to 40 in. in a variety of 
Teflon-to-glass ratios. They are cur 
rently being used as interlayer insula 
y id 7 tion in high-temperature coils and 
Pr B OL transformers, and as spacers in tanta- 


lum electrolytic capacitors. Dissipa 


tion factor at 1,000 cps and 25C is 
0.002 maximum and volume resistivity 
CONNEC TOR is 10° ohm-cm 
American Machine & Foundry Co, 
Fabricated from high strength alloys (better than 261 Madison Ave, New York 16, 
average steels), the Dosson “F” is cold-formed for N. Y. 
uniform quality. Maximum contact pressure is 
assured by a high translation of tightening 
torque. Full length pressure bars with rounded 
edges prevent load concentration and crushing 
of conductor. Built to withstand high overload, 
vibration. Highly corrosion 
resistant. 


Mail coupon for FREE ~~ 
Dosson ‘F’’ Connector 


Ultrasonic Drill 


A 50 w ultrasonic drill produces a 
vertical reciprocating action permitting 
holes of any shape and complexity 
to be drilled in hard and brittle mate- 
mials such as glass, ceramics, ger 
manium, tungsten, titanium carbide 
and diamonds. Other machining op 
erations such as shaping, grinding 


249 Huron St, Brooklyn 22, N. ¥, ind polishing are also possible 


(Continued on page 180) 
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Load-frequency control & panel engineering 


YES, L&aN DOES OFFER 
THE COMPLETE 


coal-to-kilowatt 


control system... 


and you get more than merely undivided responsibility 
You benefit dollar-wise from the precision engineering 
which goes into the design, development and application 
of every L&N control component. The Speedomax” re- 
corders and controllers used, for example, are the same 


types of instruments preferred by research laboratories for 
extremely high precision and reliability. 

And of equal importance, when you specify L&N con 
trol, you get the benefit of application experience based on 
the complete power plant problem. For in the past 25 
years, L&N Field Engineers have tackled—and solved 
instrument engineering problems in every phase of com 





bustion, superheat-reheat, and load-frequency control 


So, if you’re thinking in terms of complete, integrated 
control and savings in operating costs for the long haul, 
look to L&N. Offices in 18 major cities, or 4938 Stenton 
Ave., Phila. 44, Pa. 


Combustion rate anticipator 


in addition to control applications, L&N 


iN 
provides Speedomax® and Micromax® re LEEDS + NORTHRUP 





corders for all power plant temperatures 
conductivity, pH, per cent CO:, O2, steam 
purity, smoke, frequency, voltage and cur 


rent (both AC & DC) power factor, kw, 
rkva, kva, daylight intensity and humidity 


instruments automatic controle ¢ furnace’ 
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Gentle Charging| for LONGER ee ie 


Battery Life... 


Continued from page 











The reciprocating action 1S used 
with an abrasive slurry and surface 
finishes of 18 to 20 microinches may 
be attained, depending on coarseness 
of the abrasive 
International Electronics Corp, 81 
Spring St, New York 12, N. Y. 


> . . 
With Control Corporation's ; Soldering lron 


Automatic Battery Chargers Ultrasonic soldering iron makes 
Extend Battery Life for Power . ? possible joining of aluminum, mag 


] 


Companies from Coast to Coast ; | nesium and their alloys without flux 


j , ; or where corrosive fluxes must be 
led Charging prolongs Dat- 

is th . tie control avoided. It is useful for soldering 

istment in metals that form refractory oxides, 

need 


Fig , » y* ‘ oO r . " ] . > 
nana a a we , without tinning or special surface pre 


hout gassing, sul- = treatment, and can also be used for 


filling voids in aluminum or mag 


nesium castings 
Glennite irons are available in 2 


models: Electric heated, U 611; and 


Control Features 
= om gas fired, U 610. Both utilize a solder 
ing tip attached to a _ transducer 
powered by Model U 600G ultrasonic 
a generator which operates on an input 
of 35 w 
Behind the scenes... 


The heart of the Control Cor- 
poration'’s Automatic Charger N. J. 
which selects the Best charg- 

ing rate every 60 seconds 

it's @ real battery lifesaver! 


Vibro-Ceramics Corp, Metuchen, 











Protected Motors 
, Write for details on Control Corporation's Protected ac motors offer protec- 
|) complete line of Automatic Controlled Battery Chargers. tion against drip, splash and falling 
town :. 3 fF * =. : objects regardless of mounting posi- 
__ ——— = 3 =. - = 4 2 
bi nis do tion. This is made possible by ven 


3 719 CENTRAL AVE.N.E. MINNEAPOLIS 14 MINN , 
. = tilation louvers being placed high in 


* Super-Trol + Peak-Trol - Telemetering » Battery Chargers - Carrier Current + (Continued on page 183) 
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AES | is the only turbine oil 
that is super refined for superior performance 
by the ALCHLOR PROCESS 


“SS 
= eg 
8 





Barrel No. 3 contains Alchlor 
Processed Gulfcrest 


Barrel No. 2 contains the part the incom- 
parably pure lubricant that lasts 


longer, gives superior perform- 


—approximately 15‘«—discarded 
by the Alchlor Process. This dis- 


Barrel No. 1 contains a highly 
refined oil that will become Gulf- 
crest. It has gone through the 
usual steps used in refining other 
turbine oils—but has not yet been 
Alchlor Processed. 


carded portion contains unstable 
hydrocarbons which, if allowed to 
remain in a turbine oil, are likely 
to oxidize, increase neutralization 
number, form sludge, emulsifiers, 
and harmful acids. 


ance and helps keep your turbine 


systems clean indefinitely. To 
make Gulfcrest even finer, special 
inhibitors are added to give it 


still greater stability and protect 


against corrosion and foaming. 


Call your nearest Gulf office today and have a Gulf Sales Engi- 
neer recommend the proper grade of Gulfcrest Oil to meet the 


specific requirements of your turbines, 


GULF OIL CORPORATION * GULF REFINING COMPANY * 1822 Gulf Building, Pittsburgh 30, Pa; 
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ast, easy installation 


pt with V” jaws 














Ask your Line Material Field Engineer 
for complete details. 
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New Equipment 


(Continued from page 180) 


the end brackets. Bearing mountings 
are placed closer to the frame to in- 
sure shockproof shaft support. Con- 
duit boxes can be positioned in any 
of 4 quadrants for ease of installa- 
tion. 

Motors are available in fan-cooled, 
corrosion-prool and explosion-proof 
designs. 

Reliance Electric & Engineering Co, 
1088 Ivanhoe Rd, Cleveland 10, Ohio 


Hi-Temperature Cable 


An Okotherm-insulated, aluminum- 
sheathed cable is designed for con- 
tinuous operation at 15SOC and up to 
200C under certain conditions. It is 
available for both power and con- 
trol circuits Conductors are lead- 
coated copper ranging in size from 
No. 19 to No. 6 AWG 
Bulletin 1088 
Okonite Co, Passaic, N. J. 


Details in 


Potentiometer 


Esipot potentiometer offers the 
equivalent of a 10 turn potentiometer 
with less than two revolutions of a 
single control shaft. The unit con 
sists of a high resolution single turn 
potentiometer which actuates a ten 
position attenuator switch as the shaft 
reaches the end of its travel in either 
direction. This switch transfers the 
potentiometer to any one of ten volt- 
age positions provided on a ten step 


attenuator. Precision fixed resistors 


' 


in initial attenuator section provide 


ELECTRICAL WORLD @ April 18, 1955 


“LC” —Line Construction Bodies with or with- 
ovt crew compartments. Fabricated for 
rugged use. Designed for efficient tool and 
parts storage and built to o high stondard. 


Voce 


“SML”—Service Maintenance Ladder Bodies 
built to carry a ladder of your specifica- 
tions. Complete with warning system and 
flashing lights. Comportment installations 
the same as “SM” Series Bodies. 


“TT” —Transformer Trailer is one design of 
many for installation of transformer ond 
circuit power. Transformer Troilers provide 
odded capacity to restore service when sec- 
ondary breckers trip repeatedly or trons- 
formers overload. This ingenious orrange- 
ment simplifies change-ovts with fost service, 
anywhere. 
Write for complete information . 


RUGGED 
CONVENIENT 
QUALITY 


“SM — Service 
Maintenance Bodies 
74” to 104” long 
by 74” to 89” wide. 
Completely 
equipped with tool 
end ports storoge 
for efficient opere- 
tion. 


“CMS"—Combination Meter Service Bodies 
74” to 104” long by 74” to 89" wide. 
Transverse through compartment at front of 
body for corrying electric or gas meters. 
Copacity 12 to 36 electric meters or 5 to 
16 gos meters. Two smoll parts drawers 
with removable dividers. 


“PLCC”— Combination Platform ond Line 
Body with crew cab. Bodies of many differ- 
ent custom designs with or without crew 
cabs. Increases utility use of platform bodies 
with or without diggers. 


“CPT”—Cargo Pole Trailers of many de 
signs and capacities. Single, dual and four 
wheel trailers built to your specifications. 


We will gladly quote you on any body 
or trailer design of your specifications 


AUTO BODY WORKS, Inc. 


APPLETON 


= Ww > > WN N 





a wide range of resistance values hav- 


a ea ing excellent frequency response and 
Two-Man \on T UCKs 


power dissipation characteristics 
The assembly is 1.75 in. diam x 1.75 


Te BA b iw pt ‘ Pay Dividends in. long behind the panel and mounts 


in a in. hole. Operating shaft is 
~ y r 4 in. diam 


Electro-Measurements, Inc, 4312 


With a % or 1-ton truck and ¢_ £. stark St. Portland 15. Ore. 
Tel-E-Lect “Combination” 
Body, you can... 


@ Dig holes and set poles up to 40’ 
@ Handle your regular service work 
@ Reach a variety of jobs quicker 
@ Operate with two men at less cost 





IT’S A COMPLETE PACKAGE, 
tailored for your make and 
model of truck. Derrick, winch 
and digger drive are all assem- 
bled to the body, ready for your 
truck chassis. Easily mounted 
in a few hours by your local Radiation Detector 


mechanic. 





Lightweight portable probe selec- 
Write for Bulletin tively detects alpha-beta-gamma and 


thermal-neutron radiation. The device 

TEL - —E- L EC T features interchangeable heads for 
PRODUCTS, Inc. detecting different radiation, high 

1,003 Minnetenke Bivd., Mi lis 16, Minn, | thermal neutron counting efficiency, 
and the ability to count alpha particles 

in the presence of high beta-gamma 





background. Fast scanning is possible 
with the probe because of its sensi- 
tivity which is about 25,000 counts/- 
min/ milliroentgen/ hr 

Probe output is fed into a pre- 
amplifier which operates into almost 
any scaler 
General Electric Co, Schenectady 5, 
N. Y. 


ON... 


SWITCHES 
BLOCKS 
TABLES 


s KET EQUIPMENT 


Electronic Counter 


Decade counter Is capable of a 





sustained counting rate of 200 counts 

Swit HBOARD & per sec. Model 345 features printed 

CANTON, circuits and a miniature high-speed 

‘oe sid ee. mechanical register combined with an 
electronic decade 


(Continued on page 188) 
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TODAY 


... look for the extras! 


Standards are guides. They provide power mena 
with basic performance characteristicssBut with 
suspension insulators, today, it’s the p/ws values 
that count—that mean extra built-itfactors. of 
safety—better performance. For instance, at 
Porcelain Products, standard tests are not 


enough. We look beyond the tests—to craftsman- 


Puality You Can Trust 


EXPORT REPRESENTATIVE 
100 E. 42nd Street, New York 17, New York, U.S.A 
Coble Address—"PHILYORK”™ 





Philips Export Corporation, 


ELECTRICAL WORLD @ April 18, 1955 


ship . . . r€seacch—to individual performance 
standards of men and the machines they operate 

From clay@election t® final shipment, better 
controls and methods are under constant study 
You can re/y upon Peteelain Products to give 
yOu more extras~extras that mean “better than 


standard” performance. 


YOUR INDEPENDENT INSULATOR MANUFACTURER 


Porcelain Products, luc. 


PARKERSBURG W. VA 








> 


15 KV CLASS 


4.16 KV AND 2.4 KV CLASSES 
“= a 
er em 


- al 
> 


MB i as i i: 5 a 


& G-E INTERLOCKED ARMOR CABLE For use above ground. 
Both indoor and 





utdoor runs. Cable runs along elevated 
pipe structure. Supported by racks, trays, or messengers. 


¥Y G-E VARNISHED CAMBRIC LEADED CABLE For conven- 


tional undergr 


- vey 
ground installation. High impulse strength for a } ‘ , 
ltage surges. The lead sheath is impervious to moisture. ~k : 
ij a \ 


4.16 KV AND 2.4 KV CLASSES a 
yee 


600 V CLASS 


~ 
5. . > 
—— iN &, er pe ee G-E SILICONE RUBBER CABLE For use where high ambient tem- 
i ‘. rr: 5 ae peratures, high humidity, corrosive vapors and other severe oper- 
~ “a 


ating conditions exist. Extra reliability in case of nearby fire. 


15 KV CLASS 
4.16 KV AND 2.4 KV CLASSES 


15 KV CLASS 
4.16 KV AND 2.4 KV CLASSES 


G-E SUPER CORONOL* GEOPRENE* CABLE For underground 


use 
Duct, conduit, and raceway installations, or burying cable d 


rectly 
1S KV CLASS in the ground. Resists oxidation, ozone, corona, sunshine, water, etc 
4.16 KV AND 2.4 KV CLASSES 

G-E PREASSEMBLED AERIAL CABLE Mostly for outdoor runs. L 


spans, supported by poles, towers, or building 











if 2 i So 
G-E FLAMENOL* CABLE The ultimate in chemical resistance above or G-E VERSATOL* GEOPRENE CABLE For cables above or be- 


below ground level. Single conductors in ducts, raceways, conduit, low ground level. Large conductors, heavy loads. Resists 
or buried. moisture and chemicals. Flexible—an all-purpose cable. 


TO MEET YOUR NEEDS [amma 
FORINCREASEDPOWER §& a= 


Select a G-E cable 


a 





to meet your requirements 


Since reliable power supply is a vital factor in any industry, 


you'll be interested in high-quality cable of the right type 
for your application. Specify General Electric cable to meet 


your needs. 


POWER CABLES for special or general purpose; for feeder 

systems, distribution systems, equipment leads and rail- G-E FLAMENOL CONTROL CABLE For important control 
circuits, switchboard leads, and motor leads. Can be in- 
stalled in open air, in ducts, or in conduit 


CONTROL CABLES for aircraft wiring, station and communi- G-E VARNISHED-CAMBRIC FLAMENOL INTERLOCKED AR- 
cations systems, and appliance and equipment wiring. MOR CABLE For installation above ground. Indoor and 
outdoor exposures. Resists mechanical abuse 


way, shipboard, and mining applications. 


For other industrial applications, 
specify General Electric Cords and Wires k 

G-E CORDS are available for practically every type of elec- 
trical appliance or industrial equipment. 
G-E MAGNET WIRE can be furnished to meet every require- 
ment of industry for long-lived and dependable electrical 
apparatus 

To meet your power requirements, select a General Elec- 
tric cable, wire, or cord. Write Section W157-427, Construc- 
tion Materials Division, General Electric Company, Bridge- 
port 2, Connecticut 


*Registered Trade mark General Electric Compony 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





New Equipment 


(Continued from page 184) 


Operating pulses may originate 
from contact closure or from plug-in 
photoelectric or magnetic pick-ups. 
Count capacity is 1,000,000. 
Daytronic Corp, 216 S. Main St, Day- 
ton 2, Ohio 


When lightning strikes this summer... record every detail of 

stem behavior with a 12-channel RS-9 Automatic Oscillo- 
rraph immediate delivery. Hathaway Instrument Compan) 
( Division of Hamilton Watch Company), 1315 South Clarkson 


Street. Denver 10. Colorado. Write for bulletin 2-F/1-B 


Meters 


Switchboard meters with 250 deg 
arc-angle scale are designed to pro- 
vide extra compactness and ease of 


reading. The exceptionally long scale 


see 
utility digger sets and completely new movement are 
poles in minutes! said to make possible unusually ac- 
: 


curate readings. Case styling is de 
signed to match other panel instru 
ments in the company’s line 


Roller-Smith Corp, Bethiehem, Pa. 


The new Acker Utility Digger 
makes short work of pole setting 
Its lightweight, compact design 
performs perfectly in rugged 
open country or crowded city 
streets. The basic unit mounts on 
jeep or small truck with either 
self-contained or power take-off 





8 


LOOK at some of the exclusive features of this moderately priced digger. 

1. Built-in power hoist and sheave have a capacity of 1500 Ibs. Speed Control 

2. High speed auger digs holes up to 20” in diameter and depths of 10 feet. 

3. Completely self-contained unit with no extra accessories to buy 

4. Finger-tip hydraulic controls for easy, one man operation tinuously over both high and low 

5. Speedy operation saves time and money. speed ranges, without special attach- 

For complete details. write for bulletin 40EW. ments, to maintain accuracy in auto- 
matic machine operations on plastics 


Registration control operates con 
r 


tin, steel or other sheet material 


ACKER DRILL CO INC 725 W. Lackawanna Avenue oe — “ 
Pah <item: Wei Photoswitch Control Type 23LF3 


Model 1006 responds instantly to the 


7 4 i Shor 


Accessories and Equipment appearance of a mark printed on ma- 
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> OF THE LINE 


DEPENDABLE, LIGHTWEIGHT, LIFETIME 


TYPE LC-81A 


ANDERSON 


Alumcisecume CONNECTORS 


A TROUBLE-FREE COMBINATION LC-81A AND 
DE-10] . . . WITH ALL THE “BUGS” ENGINEERED OUT! 
DESIGNED FOR EASY HANDLING AND QUICK, POS 
ITIVE INSTALLATION! 


ANDERSON connectors, clamps, fittings 
and accessories are designed and engineered 
for strength, durability and high efficiency. 
" ABW products are recognized standards in 
TYPE ; the industry. 
i; 

BE-101 y AS A ANDERSON makes “top of 
ig 4 the line’ handling of power 
connectors, clamps, fittings 
and accessor}és fu mble-proof, 
too! Usually/ just one wrench 
is the only tool a lineman 

will need 





Consult one of our nearest 
20 representatives or 
contact our main office. 


Aluminum & Bronge POWER CONNECTORS + CLAMPS + FITTINGS + ACCESSORIES 
q ‘ for SUBSTATION * TRANSMISSION + DISTRIBUTION SYSTEMS /o2 ou0er a “uarler Come 
NDERSON RASS = ORKS, inc. 
P. O. DRAWER 2151 ¢ BIRMINGHAM 1, ALABAMA 
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this is VA as likely to happen 


with E-M 
QUIK-LOK 
GUY GUARDS 


Prevent accidental collision 

and possible lawsuits with E-M 
Quik-Lok Aluminum Guy Guards which 
reflect much more light than 
galvanized guards after initial weather- 
ing. Save, too, on the longer life 

of aluminum over ferrous metals. 
E-M Quik-Lok Aluminum Guy 
Guards can be installed 

in 60 seconds or 

less by one man. A 

sample, our compre- 

hensive new catalog, 

ya call by our repre- 

sentative is yours 


for the asking, 


Designers and manufacturers of pole-line hardware that saves you 
time, money and maintenance. Promot action on special problems. 


ELECTRICAL MANUFACTURING CO. 


BATTLE CREEK, MICHIGAN 


2 


April 18 


terial moving past at speeds from 15 
fpm to than 500 fpm. An 
abrupt change in light intensity caused 
by passage of this mark actuates a 
control relay which triggers speed cor- 


more 


rection devices. 

The unit operates on 115 v, 60 cps 
and responds to an impulse of less 
than 0.0005 sec. Ask for Bulletin 
PD 551. 

Electronics Corp. of America, Photo- 
switch Div, 77 Broadway, Cambridge 
42, Mass. 


NY angot? 


Recorder 


Time recorder plus totalizer pro- 


vides continuous operation § record 
of electrically operated machines or 
marked 


tape continuously passes through in- 


Chronologically 


processes 
strument, recording time and length 


of every “on” and “off” period of 
equipment total of 
complete “on” time of equipment. 
Standard tape either 
| in. per 5 min, | in. per 15 min, or 
per hr. 


se] 
22U V, ac 


Totalizer gives 
speeds are 


1 in Unit operates on 115 


Heat-Timer Corp, 
New York 12, N. Y. 


657 Broadway, 


Welding Cable 


Fluted welding cable is said to have 

along with 
It is light and 
and cooler to 
handle, since its greater surface area 
heat than conven- 
tional round welding cable 

Jacket is 


high impact resistance 


long wearing qualities 
flexible, easy to grip, 


dissipates faster 


natural 


made of 60 
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DOW PRODUCTS 


GIVE ALL-AROUND BRUSH CONTROL ON RIGHT-OF-WAYS 


ESTERON Brush Killer and 


ESTERON 245 cut maintenance costs 


s a team, will hard maples. Where grass control is desirable in pole yards and 

245 is highly around substations, Dow Dalapon Sodium Salt 85%, sew systemic 

| when used as a foliage grass killer, is recommended. It can be used in combination with 

treatment. Esteron Brush Killer 2.4-D to control both broad-leaved weeds and grass. Ask your 

r br ntrol supplier how Dow products can cut your maintenance costs and 

jucts to solve specific vege- help you get positive weed and brush control. Or write THE pow 
w Dow brush killer containing CHEMICAL COMPANY, Agricultural Chemical Sales Department 

t oak, blackjack oak, white Midland, Michigan. In Canada: Dow Chemical of Canada, 


k species as well as red and Limited, Toronto, Canada. 


you can depend on DOW AGRICULTURAL CHEMICALS 
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Completely NEW ... for Electric Utilities | ‘WP<" compound with high impact 


abrasion and moisture resistance. 
reinforcing braid of rayon provides a 


hd non-slip bond between jacket and in- 
sulation, which is a special natural 
rubber compound. Conductors are 


wrapped with insulating paper tape. 
United States Rubber Co, Rocke- 


| 6 p @ bad | feller Center, New York 20, N. Y. 


Duct Rodder 


Machine is capable of rodding un- 
derground power or telephone ducts 


Morrison's new electric utility Service , 
° ty to a distance of more than 1,000 ft 


Bodies and Accessories give your trucks 
a clean, neat appearance .. . provide :, 
maximum safety for crew and equipment .. : causes rod to revolve clock-wise in 
. . feature a compact design with : duct as it pays out, returns or holds 
more useable carrying space and the rod steady, without shifting gears 

a time-saving accessibility to tools, . or stopping. 
parts and supplies. “et oe Petersen Engineering Co, Santa Clara, 

Calif. 


Series 600 duct rodding machine 


ling and hold-down straps 
ump the meter securely in place 
rificing casy access for ioading 


loading. Other available optional 


> 


ncludes material bins, rope 

mper step and siding top 

osure. For general serv 

verhead ladder bows of 

rackets can be installed 

ility service work, Morri 

s and Accessories can help 

rew efficiency and cut operat 

mmplete information on the 
c on request 


For Better Service and Greater Utility . . . Specify 


Street Barricade 
ad a Rugged, lightweight, utility barri 
A of] cade is made of welded steel tubing 
OUULON a and finished with a rust-preventative 
coating to customers color specifica- 
e . tions. It has lantern hooks on both 
ends and can be joined with similar 
cervice yeS units for added length. 
Morrison Service Body Division Utility Service Co, 1620 13th St, Ra- 


MORRISON STEEL PRODUCTS, INC. e 695 Amherst St. ¢ Buffalo 7, N. Y. cine, Wis. 
Morrison Service Bodies ore stocked locally in more than 60 strotegic locations (More New Equipment on page 194) 
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WHAT HAPPENS NEXT? 


If management has been wise, a fire tragedy will be Furthermore, there is a personal sense of responsibility 
inherent with PYRENE—C-O-TWO Fire Protection Engi- 


neers that assures you of fully adequate firesafety a definite 
destruction and total loss could readily be the result. sus in your behalf. Whether it’s fire detecting or fire extin 


shing portables or built-in systems PYRENE 
tion is essential to the cx ' j ‘ O-TWO means top quality backed by experienced engi- 


stopped before it starts...if not, in 20 minutes extensive 


th C-O-TWO Smoke or Heat tect- neering that results in operating superiority for you at all times 


O-TWO High Pressure o Ow ‘ f t now don't take unnecessary chances with your 


Carbon Di i 7 Extinguish la stment any longer the extensive experience of PYRENI 
PYRENI t : px . tinguishing Systems ! O-TWO over the years is at your disposal without obli 
specilic I f calor y r pl t can Nave fast, f ve g m. Remember a plant-wide fire protection survey 


round-the oO fire tchman service sin isly a I iiifully executed tod 


lay could be the means for greater 


profits tomorrow 


PYRENE- C-O-TWO 
NEWARK 1 + NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 


COMPLETE FIRE PROTECTION 
portable fire extinguishers built-in fire detecting ond fire extinguishing systems 


CARBON DIOXIDE ORY CHEMICAL + VAPORITZ > QV * SODA-ACID «+ WATER + CHEMICAL FOAM + AIR FOAM 


ELECTRICAL WORLD © April 18, 1955 193 





Sia 


BOLTED 
ASSEMBLIES 
STAY TIGHT 


PALNUT 


LOCK NUTS 


tight under "T 
PALNUTS are 
require only 

fast, may be 


isting lines, t 


re-checking 


tigh 
ng 


Hot Dip Galvanized ar 


and materials 
‘ 


try Fre 


e sampies 


The PALNUT Co. 
51 Cordier St. 
Irvington 11, 


New Jersey 


PALNUT 
st, most 
King 
itened, their 


action hold 


In cost, 

1 in 

, Apply 

nd reused 
ther finishes 
indus- 


PALNUT 


Kefe 


"an 


e fasten 


1g at 


UTS 





Motor Control 


Non-rotating source of dc power 


provides variable speed, stepless mo- 
| tor control. P&H power amplifier op- 
| erates on any input phase and voltage 


| 
} unit 


It is designed around 
and 


combination 
transformers, saturable reactors, 
rectifiers and is a fully self-contained 


Control is achieved by a rheo- 


| stat or any other variable device 


and | 


stee] | 


| 





Amplifier is built in a range of sizes 
from | to 30 hp and can supply one 
or more motors up to total of its 
capacity. 

Electrical Products Div, Harnischfeger 
Corp, 4621 W. National Ave, Milwau- 


kee, Wis. 


Cable 


All-purpose cable can be used for 
underground wiring—including direct 
burial—feeders, and branch circuits. 
Cliftall UF cable can also be used 
either exposed or concealed in dry, 
wet or corrosive areas, 
block, or imbedded in plaster 


Copper 


in masonry 


insulated 
with thermoplastic and then covered 
with reinforced fiber glass. Parallel 
conductors unit 


conductors are 


sealed as a in 


Cable 
sizes 14 to 4 AWG, single conductor; 


are 
thermoplastic is available in 
14 to 10, two conductor, with or with- 
out ground; and 14 to 10, three con- 
ductor, without ground 

Clifton Conduit Co, Inc, 75 Mont- 
gomery St, Jersey City 2, N. J. 


(More New Products on page i196) 





y HAS 


MERCOID &43 


SOLUTION 





eodwowwwwown @ 


Mercoid DA-400 Series Controls 
are dual purpose controls (avail- 
able for pressure or temperature) 
incorporating a single element 
operating two separate independ- 
ently adjustable Mercoid mag- 
netic mercury switches. Circuit 
arrangements can be supplied for 
various operations, a few ex- 
amples are: 








1. Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


2. As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 
point. 

3. To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 





Pressure types available in 17 different 
operating ranges from 0-30" vac. to 
300-2500 psi. Temperature types avail- 
able in 11 operating ranges from 
-30-60°F. to 370-530°F. 


All types are equipped with external 
adjustments and visible calibrated dial. 





Our engineers are at your service— 
send in your control problem or 


WRITE FOR BULLETIN CA-PT 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago41, Ill 
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WORLD 


ROEBLING PAPER POWER CABLE 
WITH TELLURIUM LEAD ALLOY SHEATH 





YOU WANT 


e EXTRA FATIGUE RESISTANCE, 


PLUS 


@ LOWEST LONG-TIME CREEP RATE, . 
@ HIGH BURSTING STRENGTH, 
@ TOP STABILITY UNDER HEAT, 


@ ABOLITION OF FREQUENT STOP JOINTS 
OR REINFORCED LEAD SHEATH, 

@ ABOLITION OF NEED FOR GENEROUS 
EXPANSION BENDS OR LARGE MANHOLES... 


@ THE DEPENDABILITY ASSURED BY OUR EXCLUSIVE 
MANUFACTURING, TESTING AND FIELD EXPERIENCE... 
IN SHORT, 





YOU WANT a 


ROLE LiRnig& 


Subsidiary of The Colorado Fuel and /ron Corporation 
JOHN A. ROEBLING'’S SONS CORPORATION, TRENTON 2, W. J. om 


. + eosT0O~ 
ante : ‘aie ® #.ve + Orwvee 


© “aeee08 ST. + new YOR ’* 


e.ceree wT. + aac 26 + 
. " ‘ se aCeeONn & * OETeOrT, ore 
rence & Ch ‘ ena pat ~e . OS8 anGece 340 ’ ; £CTO® SY. « GOESEBA, TEK4E 
E se eT San FRANCISCO 740 rv" oY. « CaTTi.e, POO eT ave. B. + TULSA, OB 
°2 ‘ ano ST « aoe a : vim . . c c 
HEvYENNE © exPoer Sa.es Ad c, TRENTON 2, 4 
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Powerhouse a al poh 
about which you should know 
Westinghouse Electric Corp, Box 
2278, Pittsburgh 30, Pa., has: 
= — a Flexible neoprene caps that attach 
SS over unshrouded pushbuttons for pro- 
Fees can : } : tection against dust, ice or snow. 
Fé Tow it as fast \ ——— A “Select-O-Push” operator with 


\ 
/ as a car can travel... \ 
| anywhere a tractor I 
‘ 

/ 








double-pole contact block to replace 
two spdt units. Circuit to be energized 
is selected by dialing operator head 


\ left or right. A pushbutton closes the 


; circuit 


Lever operator for two-unit push- 
button stations to permit precise op- 
eration through heavy gloves. 

Bus duct with aluminum bus bars 
in ratings from 225 to 4,000 amp. 
Joints are double silver-coated for low 
contact resistance. 


Ansul Chemical Co, Marinette, Wisc., 
has a device which indicates presence 
of moisture in refrigeration systems 
and then removes it 


Edwin F. Guth Co, 2615 Washington 
Ave, St. Louis 3, Mo., has a low- 
brightness louver for use with re- 


Trailer-mounted 5 or IOKW cessed troffers. It is made of No. | 


reflector aluminum and is available 
e for 2-40 w conventional, rapid-start 
ectric nt and slimline operation or for 2-75 w 
& slimline 
Librascope, Inc, 808 Western Ave, 


Glendale, Calif., offers a magnetic 
amplifier for control of large power 


More plug-in power for construction work .. . higher mobility for 
emergency standby applications! On contracting jobs where high- 
line power is not available, the Onan “CW” gives you abundant 
power for all your electric tools, equipment and lights. Now you 
can use one unit (in place of several smaller portable plants) reduc- 


devices where efficiency and standby 
power considerations are paramount 


: The constrained bridge unit operates 
ing servicing time and maintenance costs. “ 


Onan “CW” Electric Plants are unusually compact, quiet 
running and economical to operate: weigh only half as much as 
water-cooled plants of the same capacity. Powered by Onan I-T-E Circuit Breaker Co, 19th & 
two-cylinder, suction-air-cooled gasoline engines built with massive, Hamilton Sts, Philadelphia 30, Pa., 
long-wearing parts for continuous, heavy-duty service. Fully- offers encapsulated, precision wire- 
protected by heavy-gauge steel housing; stay on the job in any wound resistors in any shape or size 


on 115 v, 400 cps and consumes 3.5 
w at full output 


weather. specified. Potted resistor networks are 
ee ” solid, hermetically sealed, light weight 
Wide range of accessories make the “CW” more versatile 


fungus-proof, non-conductive, and 
You con equip your “CW” Electric Plants for any type of portable service with a wide = P 


ronge of accessories including skid, battery rack, 9-gallon fuel tonk, weather-proof non-corrosive. They have an ambient 
housing, two-wheel trailer, or 4-wheel, rubber-tired dolly. Put one of these portable, operating temperature up to 150 
high-capacity units on your job now! 


Spencer Mfg 0, 3253 N. Cice 
Onan builds electric plonts for every need—400 te 100,000 watts pencer Mig. Co , Cicero 
Ave, Chicago 41, IIl., offers a counter 


Write for folder 4-362 which will count or subtract at a 


rate of 400 counts per min, up or 

D W. ONAN & SONS INC down, in any sequence, one count per 
e e e pulse, max. 999. Coils are for in- 
termittent duty on 6-110 v ac Ideal 

2841 University Ave. S E . Minneapolis 14, Minnesota Industries, Inc, Sy camore, Il 9 has 
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. One leading public utility has a 
4,500 psi, 1,150F double reheat cycle 


unit under construction. Another 
nounced plans for a new s Mi. WW. KELLOGG 


pressure, steam electric st 


gie-boiler-turbine-gener, it for this 


new station will oper i TESTING 


steam temperature 


will have a capabj 


installation thus . i TECHNIQUES 


supercritical pr 


two stages of 


KEEP PACE 


M. W. KELLOGO'S 

To meet the demand for more electric power, and to increase Ne ecamieeecced 
output with the least possible increase in fuel, the trend in 
utility steam power plants, as reported everywhere, is to 
higher temperatures and pressures. Thus steam piping 
main and reheat— becomes even more critical than before. 

One way in which The M. W. Kellogg Company, leading 
fabricator of power piping, keeps pace with increases in 
temperature, pressure, and capacity demands is in its testing 
techniques. Most recent Kellogg development is the com- 
pany’s “‘atomic camera”’. Activated by isotopes such as co- 
balt, iridiurn, and cesium, this powerful and portable device 
can photograph welded seams up to six inches thick in a 
single, short exposure. The same test by traditional X-ray 
equipment would take considerably longer. 

The M. W. Kellogg Company was among the first to be 
permitted by the AEC to use isotopes of this magnitude. 
The atomic camera has already proved its value in the con- 
struction of many important public utility jobs. It is indica- FABRICATED PRODUCTS DIVISION 
tive of the Kellogg research and engineering which guard the THE M. W. KELLOGS COMPANY, 225 BROADWAY, NEW YORK 7. 6 ve 


nadian Kellogg Company, Lid., 7 r A I her ne mal ¢ Len 


vital link between steam power plant boilers and turbines. SUBSIDIARIES OF PULLMA ORPORATED 





POWER PIPING-THE VITAL LINK 
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crimp connectors with “Wrap-Cap” 
insulators to facilitate splicing. Cap 


K is a flexible vinyl material. 
B. F. Goodrich Co, Akron, Ohio, has 
a mildew-resisting, waterproofing ma- 


terial called Superseal which is ap- 
plied to fire hose jackets. It provides 
increased hose life and maintains hose 
flexibility in below-freezing tempera- 
tures. 


Kneisley Electric Co, Toledo 3, Ohio, 
offers a portable electric immersion 
heater for water and other liquids. 
Heating coils of the Super Shokless 
are double sealed in a welded copper 
jacket so no water can touch heating 
element. It plugs into 110 v, ac or 
de, and is rated 1,000 w 


Alpha Wire Corp, 430 Broadway, New 
York 13, N. Y., has extruded plastic 


TH b S$ F L is - A C TI N G tubing, impregnated tubing and sleev- 


ing (fiberglass or organic base), high 
Ccic f temperature fiberglass sleeving, plastic 
> C L ee * 0 N TA | N E D TOO L coated fiberglass tubing and sleeving, 
silicone impregnated fiberglass sleev- 


F oO R T E Q M I N ATI N Go STR A N D ing, and silicone rubber coated fiber- 


glass tubing 


Wherever strand is to be terminated, STRANDVISE pro- 


. “ Miller Fluid Powe 2040 N. Haw- 
vides a means that is unmatched for speed and versatility. ier Stale Power Co oe 


thorne Ave, Melrose Park, IIl., offers 
continuous-action, automatically re- 
ciprocating air-hydraulic booster capa- 
ble of delivering an unlimited amount 


Many Utilities now know what STRANDVISE does for 
their pocketbooks. 


STRANDVISE makes it possible to install guy wires without 
waste of time or strand, to terminate suspension strand or 
ground wire quickly and easily. STRANDVISE, equipped 
with a new 18” flexible bail, simplifies “false dead- 
ending” (slack span construction). 


of high pressure fluid for operation 
of hydraulic cylinders. It is available 
in ratios to give pressures of 10,000 


psi and over 


Clary Multiplier Corp, Technical Sales 
Dept, San Gabriel, Calif., has a 10-key 
TUBES ARE HEAT-TREATED ALUMINUM digital read-out machine for printing 
ALLOY FOR LONG LIFE STRANDVISE grips data in electrical pulse form. It 
surely yet permits easy is available in 4 basic models: 
os AY accomplishment of de- Models 1902 and 1903, 8- and 10- 
Y sired tension or later column printers; models 1972 and 
adjustment to take up 1973, 8- and 10-column printers with 
slack in strand. credit balance accumulator 


Lear, Inc, Lear-Romec Div, Elyria, 


Write for sample a offers os panier 
STRANDVISE e or stationary e Cciric ¢ riven pumps 
so you may see for yourself for use in barrels containing fuel, oil, 
its many advontages. alcohol and other hydrocarbon fluids. 
Capacity is 9 gpm at 3 psi discharge. 
Motor is 1/6 hp, 115 v, 60 cps. 


Automatic Switch Co, Orange, N. J., 
has a direct lift, solenoid-operated, 
yl IP ata fee Me : packless valve designed for low pres- 
Over 45 years of service te the utilities sure application up to 7 psi. It op- 
erates on 10 w and is available in 
POWER LINE CONNECTORS AND CONSTRUCTION SPECIALTIES % and % in pipe sizes. 


April 18, 1955 @ ELECTRICAL WORLD 





ntains detailed plans for 
f equipment that 

round the home 

ise Farm 

ittsburgh 30 


CATALOGS + BULLETINS i 
opens reach Lae | R \ \ D L N \( 


@ LOAD CENTERS 


GEC 


THE SELF-ACTING 


ta dimensions ot Varin contin SELF-CONTAINED toon 
Massachusetts Ave, Cambrid = FOR SPLICING STRAND 


@ DISTRIBUTION SYSTEMS 


@ AUTOTRANSFORMERS 
pages, giv nstru n fe 


z 


nts des 


padoquacion Sm plant electrical apeteuna Wherever strand is used, whether for ground wire, sus- 
re ae Soe. SG Sie pension strand, down guys or anything else, STRAND- 
LINK is the most economical means for splicing. 


nati 


@ SILICONE GREASE 
hure describes applicat 


LY. icone fluld-carbon STRANDLINK makes the splicing of any grade or size 


strand simple and easy yet safe and sure. The exclusive 

Reliable Pilot Cup caps and guides the strand to its 

@ HYDRAULIC PUMP: Bulletin DP35¢ proper position. Nuts, bolts, hardware and johnny balls 

deliver aulic pumps desig: are eliminated. STRANDLINK costs much less than alter- 
nate pieces of hardware before installing time is even 
taken into account. 


Corr 


Hundreds of case-hardened, plated steel teeth in each 
gripping chuck HOLD firmly and permanently. Assembly 
is factory treated with corrosion inhibitor lubricant. 


Ask on your company letterhead 
for a sample STRANDLINK; it will 
be sent promptly without charge. 


@ AIK DEHVDRATOR 
(1 page lescribes a 


POWER LINE CONNECTORS AND CONSTRUCTION SPECIALTIES 
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RTE transformers have 
RESERVE OVERLOAD 
CAPACITY 


“LAYER HEAT CONDUCTION” 


PROVIDES BETTER HEAT 
TRANSFER..... 





cerer 


. Nr gia 
eT 





MORE COOLING 
SURFACES - MEANS 
FASTER COOLING 


Through extensive research in the study of heat transfer, R T & E 
engineers have developed a location of oil ducts which more 
readily conduct heat out of the transformer coil and into the cool- 
ing oil. R T & E’s oil ducting is based on the principle of “LAYER 
HEAT CONDUCTION”—that heat generated inside the coils due 
to inherent copper loss will travel more efficiently around a coil 


layer than through layer insulation. 


Therefore, R T & E’s use of more but smaller oil ducts placed at 
single points adjacent to each layer tends to transfer heat more 
quickly out of the coil than do the large more sparsely located oil 
ducts so common in the transformer industry. 

This major R T & E development results in reduced coil tempera- 
ture, the elimination of hot spots, greater overload capacity and 


longer transformer life. 


With “Layer Heat Conduction”, R T & E trans- 
formers ore able to carry loads of 150% for 8 
hours without exceeding class A insulation tem- 


perature limits. 


WRITE FOR CATALOG 


RT 


: WAUKESHA 


Co. 


WISCONSIN 


ies, remote control 

r dead-end service ap- 
r 163 Biltmore 
itteb , 


irgh 16 


@ FLOW METER: julletin No. 116, 20 
pages, gives mstruction and safety fea 
tures w capacity dimension 
drawings, and design data of flow meas 
ement and control meter srooks Rota 
meter C Lansdale, Pa 
@ TEMPERATURE: 
tains app at S$ al 
ng tempe« 
Mass 
@ MONITOR 
ribes and i n z 
supervisory 
ng f electric 
on systems 


Marshall 


@ VALVE CONTROL: Catalog L-5 
ages < ribes and istrates 

rorque SMA valve ] 
’ es Opera 


Iphi 


tir 


@ LUBRICATION: Bullet 
ribes app ys and fitt 
earings Far 
St leveland, Ohio 
@ FOAMGLAS PANELS: 
hure entitled “Foan 


@ SAFETY 


cientif x 
St, Philadel 


@ TRANSDUCER A 2-page bro« 
scribes a dual element pressure trans 
that translates static and dynamik 
r pressures to equivalent voltages. Tech 
zy Instrument Corp, 531 Main St, 
Actor Mass 


@ CABLE Publication No. 19-294, 15 
pages ntains specification data on gen- 
ral type of street lighting cables for direct 
rial use in conduit, duct or 
las for cables for overhead 
iinaires and from pole bases 
Splicing and terminating 
ables with various types of 
‘luded. General Electric 

Conn 


@ OIL SWITCH: Bulletin 7TI1B6101B 


¢ 


featur 


pages, gives design onstruction 
and general 

automat su 

Chalmers Mfg 


vaukee, Wis 


MOTOKS 


r al solid 


@ AIRTUBE: voklet describe 
i prefabricated rtu system for or 
ting any point 1} 130 ft apart 
ther t r levels 


Lamson ( 


@ WELDING ) atalog (forn 
ADC 848) nt descriptions and speci 
f ons for a complete line of arcwelding 

and 


April 18, 1955 @ ELECTRICAL WORLD 





engineered by Blaw-Knox... 


a 24-hour 
fire guard 





Blaw-Knox Automatic Fog Systems, engineered to 
your special hazards, are fire guards that work for 
you 24 hours a day, every day in the year 
If fire strikes, your Blaw-Knox fire protection 
system will: 
‘ @ smother flames and dissipate heat 

Blaw-Knox fire protection systems carry © protect adjecent equipment 

approvals of all insurance underwriters. @ prevent plant destruction and loss of revenue 

Deluge Systems « Wet Pipe Systems « Dry @ prevent service interruption 

Pipe Systems « Water Spray and Fog Systems @ avoid customer complaints 


« Rate-of-Rise Sprinkler Systems -« Foam . . , 
Let Blaw-Knox engineers study your fire protection 


requirements. They will submit a layout and cost 

estimate, at no obligation. Why not call us today. 
Send for a copy of our booklet, Fire Can Destroy 

Your Business. You'll find it full of interesting facts. 


and Carbon Dioxide Extinguisher Systems 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department / Pittsburgh 33, Pa 
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Only Gar Wood: gives 
BIG WINCH SAFETY 
and dependability 


for light 
utility 
trucks 


Choice of 
standard or 
low-mount | 


Compare these features | 


Here are 6 reasons why the new 
7000-lb. Gar Wood winch will out 


perform any other winch in its class 


housing per 
faster dissipa 


Exclusive aluminum 
mits lighter weight 
tion of heat 


Fully enclosed non-slip clutch as- 
sures unequalled free control at all 
times. No sticking! No _ rusting! 


No freezing! 


juilt-in rope clamp better 
simplifies attaching and 


rope, ends danger of 


gives 
spooling, 
changing of 

rope snagging 


brake auto 
matically stops and holds any load 
ou can handle 


Self-energizing safety 


Self-contained ball-bearing mount 
shaft smoother 
operation, needs no adjustment 


ed worm assures 


Extra rugged base angles guaran 
tee safety many times rated ca 


winch 
GAR WOOD 


Winches 


Gw.w.2 
‘hee COUPON FOR QUICK are 


pacity of 


| Ger Wood Industries, inc. | 
" Main St., Woyne, Michigan 


ia 
[] Std. Mount [ ] low Mount 


| Nome 


| Title 


Send free literature on new 
7000-ib. Gor Wood Winch 


| Company 
| Address 


202 





TECHNICAL LITERATURE 





NEMA STANDARDS—The following are 
available from National Electrical Manu- 
fatcurers Assn, 155 E. 44th St, New York 
17, N. ¥ 
BU 1-1955 Busways, covers products 
distribution of power not exceeding 
Price $2.25 
1955 Motors and Generators, su- 
MG 1-1949. Price $9.50 
1955 Switchgear Assemblies 


for 


Price 


Specialty Transformers 
ersedes N« 45-98. Price $4.00 


TRANSFORMER CONNECTIONS - 
Power and Lighting Hook-ups” contains 
wiring diagrams and descriptions of 
some of the more common single phase 
er connections used in normal 

ions Also included are examples 
other typical connections demonstrat 

I mportance of open Delta or Wye 
during emergencies when it 

maintain continuous serv 

of transformer failure. The 

ludes with schematics of both 

yooster connections 

Bay City, Mich. 


Kuhlman 


vallable fre 
1 of Electrica Engi 

ith St, New York 18, N. Y¥ 
5 Proposed Test Code for Power 
Testing of Power Transformers 


954 Application 


rau Neutralizers 


Guide for: 
Grounding 
is Generator Systems; am 
jrounding of Transmission S 
pages 
7.20 Switchgear Assemblies and 
sed Bus pages. Price 60¢ 
0 Test Code for Polyphase In- 
and Generators, 2) page 
7.4a and C57.12b (1 sheet) Elec- 
Mechanical Characteristi f 
Bushings d 


55 edition (48 
Standards contains 
’ of 1500 standards cover 
range of fields from engines 
lurgy to household app! 
s. American Stand- 
2. 45th St., New York 


TRANSFORMER PROTECTION FIL 

§ yund film = strip, Kilo 
explains basic theorile 

protection against light 
iits and overloads It 
lous methods of protecting 

and interconnecting device 

transformer design cha 

conditions 


utility trair 


to meet service 

ng and 

from the motion picture sé 
Imers Mfg. C G 
Milwaukee 1, Wi 


or engineer 


ELECTRIC HEATING GUIDE—Booklet 
68, 32 pages, contains information on 
gning ost estimating, and installing 

heating systems. It include é 
n heating fundamentals, factor 
st estimating, installation of 
anning adequate wiring and 
iit protection, and weather 
$2 Weetinghouse Electri 


278, Pittsburgh 3 Pa 


Handb 
alizing”’ is the title of a 40 
ok which npares vari 
of water treatment and indi 
omparison between demineraliz 
evaporators It goes into chara 
types of available cation 
n exchange materials and offers 
eperating costs of demineralizing 
Publication §800-B. Cochrane 
& Allegheny Ave's, Philadelph 


WATER CONDITIONING 
n Deminer 
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BOOKS 


Received Since February 14. 


By Eric De Ville 
Baltimore 11, 
Price $.65 


Published by Pen- 
Maryland 159 


Electricity 
guin Books inc 
poges, illustrated 


Starkstromtechnik. By E. V. Rziha. Published by 
Verlag Yon Witheim Ernst & Sohn, Berlin, Germany 
279 pages, illustrated 


Elements of Servomechanism Theory By George 
J. Thaler Published by McGraw-Hill Book Co, 
New York 36, N. Y. 282 pages, illustrated. Price 
$7.50. 


Fast Depreciation 

New Rapid Tex Depreciation. By Willard F 
Stanley Published by Prentice-Hall, inc., 70 
Fifth Ave., New York 11. 153 pages. Price $15.00 


All factors of new rapid tax depre 
ciation are covered; not merely the 
tax rights of taxpayers but the im- 
portant elements of financial assist- 
ance, the economic gain to be derived 
from the interest-free use of the dé 
ferred taxes, the accounting problems 
and many others. Of particular in- 
terest to electric utilities is the discus- 
sion of the impact upon rate making 
contained in Chapter 5. Various pos- 
sible objections to the adoption of 
rapid raised, 
considered, and answered in detail. 


depreciation are also 


Numerous charts and tables are ap- 
pended, showing (1) month]; 
tations of rapid depreciation for new 
properties; (2) comparisons of an- 
nual deductions between new and old 
methods; and (3) 
formulae showing how to 
economic 


compu- 


tabulations and 
compute the 
° 


gains and the amount of 


assistance. 


financial 


Practical Approach to Electricity 


Fundamentals of Electrical Engineering in M. K. S 
Units. By Edward Hughes. Published by Longmans 
Green & Co, Ltd., 6-7 Clifford St, London W 1, 
England. 483 pages, illustrated. Price 12s 6d 


Written to 
engineering examinations, this 
gains much in understandability by 
use of the rationalized M. K. S 
(meter-kilogram-second) system of 
units. It covers the complete funda 


mentals from circuits, electromagnet- 


assist preparation for 


book 


ism, and electrostatics to alternators, 
motors, lamps, and thermionics. Each 
subject is developed logically and 
illustrated adequate examples 
There are many practical cases in the 
{24 problems and answers from Brit- 
sh examinations contained 
hook 

This book probably 
limited use in preparat 
can examinations. But in i 
presentation and the 424 problems 
is much information to assist the 
practical engineer and the specialist 
who occasionally undertakes problems 
outside his accustomed field 


would find 
A meri- 


++ »} 
S ciear 


n for 
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STONE & WEBSTER ENGINEERING CORPORATION 
A SUBSIDIARY of STONE & WEBSTER, INC. 
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We Look at Lead Casting 


"INNARDS’ 


{om 
ti 
we | 


ad 


. 
' 


o 


TO GIVE YOU PREDICTABLE 


BATTERY PERFORMANCE 


) 





America’s Finest! 
GOULD PLANTE 
The Aristocrat of 


Stationary Batteries 














——“ff «= GOULD-NATIONAL BATTERIES, INC, 
TRENTON 7, N. 4, 


“BETTER BATTERIES THROUGH RESEARCH” 





Always Use Gould-Notional Automobile and Truck Batteries 
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MANUFACTURERS & MARKETS 


























ar production of porcelain high-voltage insulators was routed for 
time through the new tunnel kiln at the Ohio Brass Co Barberton plant 
This 366-ft kiln, the O-B, adds 55 


nches per month of porcelain-productive capacity to the Barberton plant 


third now in use by million 


It also allows flexibility in 


O-B i 


rceiain insulavion 


greater production scheduling, and will permit 


apply still greater control and efficiency to the firing of high-voltage 


he new kiln was built next to existing tunnels, and fits into the ware 


jling procedures at Ohio Brass Co. Shown is added capacity put to work 


ind as the first car entered the kiln: foreground, left to right; W. M 


factory manager; J. J. Taylor. chief engineer, and W. H. Burleson 


of power utilities sales. To the left of the car: J. T. Lusignan, execu 


ngineer. and Louis J. Ott, vice president and general sales manager 


tion, volume, sales, billing, and other 
data A 


computing system has been leased and 


Data Processing Center 
to Be Built by Sylvania 


\ Data 
Svivania Electric Products Inc is to be 
N. ¥ 


The site is in excess of 30 acres 


business Univac electronic 


Processing Center for Will serve as the heart of the center 


erected at Camillus , near Syra- 


American Ceramic Society 
Located in New Home 


CUM 


Leon (¢ Guest, Jr., Sylvania con- 


rolle said construction of the ap 
American Ceramic Society is occu- 
4055 North 


The struc- 


proximately 50,000 sq ft building may 
start about May | 


is scheduled for Jan., 


and partial opera pying its new building at 
High St Ohio 


aside from housing the business 


1956 Columbus 


The Center will be company-wide ture 
scope and will provide centraliza 


tion of data 


and publication offices of the 


society 


processing in one large serves as a ceramic 


show place of 
facility. The company has 9 product products and materials 


divisions and maintains 45 plants and 


Exterior and 
includes brick, 
cotta, and 


Unseen materials include 


interior construction 


16 laboratories in 11 states tile, glass block, terra 


involve the acoustical tile 
computing, and 


classifying of a variety of company- 


Data processing” will fireproof 


gathering, recording sewer tile 
flue lines, and chimney and incinerator 
wide information concerning produc- fire brick 
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Annual Report 


. . . Atoms and Automation 
Expand Plants—and Sales 


@ Allis-Chalmers Mfg Co Argonne 
National Laboratory chose the com- 
pany to design, construct and install 
the power generation, heat transfer 
ard special equipment expected to be 
built on the Laboratory's site in Du 
Page, Ill 5,000-kw 
scheduled for completion in 1956 
@ Aluminum Co of America 
portation and building products con- 


This plant is 


Trans 
tinued to be the leaders in aluminum 


1954. These 
trong indications of remaining at the 


consumption in give 


top for some time. Plans call for an 
facilities on 
Alcoa 


additional hydroelectric 


Little Tennessee River near 
Tenn 
Pro- 


Alco 
AEC contract was re 


@ American Locomotive Co 


posed corporate name to be 
Products, Inc 
ceived for Army atomic package 
power plant 

® Byron Jackson Co 
is being furnished for 


Hanford plant and for North 


Pumping equip 
AEC’s 
Amer- 
pow eT 


ment 


ican Aviation’s new nuclear 
plant 

® General Electric Co—Some projec 
tions are made into 1955. An increase 
s expected over 1954 in sales for 
commercial products. A reduction ts 
anticipated in defense sales from the 
1953 and 1954. About 


$165 million is to be spent in 1955 for 


high levels of 
modernization and expansion of la- 


boratories, plant and equipment 
® Kennecott Copper Corp—A method 
to increase copper recovery from the 


refractory ores of the properties in 


Arizona and New Mexico has been 
successful in pilot plant testing 
@ Lenkhurt Electric Co 


research work has been stepped up in 


Engineering 


carrier and microwave. In the sales 


picture there has been an 


demand for multi-channel microwave 


increasing 


systems 
® Minneapolis-Honeywell Regulator 
Co—yYear'’s record 
flected a 


greater use of 


operations re 


continuing trend toward 


automatic control 
equipment in industry, in heating and 
air conditioning industries, in aircraft 
and other markets 


(Continued on page 206) 





Transformer 
Loss 
Compensator 


BECAUSE it provides an accurate 
means of measuring the energy 
and demands of high-voltage serv- 
ices at the low-voltage side of the 
power transformers. 


saved about 
metering; it 


y of 69 ky 


THE TESCO compensator adds to the registra 
tion of the watthour meter an amount equal 
to the sum of the iron and copper losses of 
the transformer bonk. It may be used with 
practically any type of watthour meter and 

importontly no changes ore mode 
in the meter itself, either structurally or in 
adjustments it is produced in two and 
three element types for use with two-element 


or three-element meters on any type circuit 


Some of the Users... 
Phila. Electric Co. Penna. Power & Light 
Co. Texas Power & Light Co. U. $. Bureau 
of Recl. Public Service Co. of New Hamp- 
shire. Utah Power & Light Co. Northern 
States Power Co. 





Get your book now 
FREE 


Detailed information 
on operetion, instol- 
letion, epplicetions 
Write for Bulletin 
NO. 63-A 


Eastern Speciatty Co. 


PHILADELPHIA 40 PA 


Annual Report 
(Continued from page 205) 


® Minnesota Mining & Mfg Co 


Electrical product developments in- 
cluded new thermo-setting tapes, pipe 
Pressure- 
sensitive and gummed tape products 
accounted for about 37% of sales, 
electrical tape and insulation 


ucts for about 16%. 


wrap, and wire connectors. 


prod- 


®@ Philco Corp—Color television will 
not become important commercially 
until a lower cost system than any 
now available has been developed and 
perfected. New automatic equipment 
was developed and installed for vol- 
ume production of transistors, diodes 
ind receiving tubes 

® Radio Corp of America 
electronic applications expanded no- 


Industrial 


tably with emphasis on closed-circuit 


television, electronic inspection and 


production control equipment, and 


communications auto 
being 
built to manufacture a wide range of 
electronic apparatus. A new 


called Electrofax was developed for 


systems An 


matic production machine is 


system 


making copies of printed material. 
@ Reynolds Metals Co 
work has been conducted on use of 
Boral 


is essentially a mixture of boron car- 


Preliminary 
Boral as a shielding material 


bide and aluminum. It is rolled in a 
heet, clad with aluminum, and used 
t thermal neutrons 
@ Square D Co—The Industrial Con- 


oller Division devised new systems 


Oo absor b 


ind control applicable to automation, 


with some phases embodying elec- 


tronics. New manufacturing plants in 
Rapids 
la., are expected to be completed in 


mid-1955 


Secaucus, N. J., and Cedar 


@ Sylvania Electric Products Inc—An 
Systems Division was 
“Stacked 


oped capable of 


Electronic 
formed Tube” was devel- 
withstanding enor- 
mous shock and _ vibration, and 
extreme temperature variations. The 
1954 operations showed definite trends 
in the electronics industry, and it may 
be used in predictions for 1955 
@ Westinghouse Electric Corp 4 
in 1955 of about 10 in new 
wders is anticipated over 1954. This 
is because of the relatively stable de- 
mand for consumer products and for 
general industrial products, and be- 
cause it is expected that orders for 
heavy electrical equipment will con- 


tinue to increase 


Allis-Chalmers Develops 
New Silicon Insulation 


Allis-Chalmers Mfg Co has devel- 
oped the reportedly first all-silicone- 
rubber insulating system for large mo- 
Known as the 
Silco-Flex system, it is immediately 
available for all Class H_ insulated 
form wound coils and for Class A and 


tors and generators. 


B windings operating under certain 
service conditions. 

Silco-Flex 
Corning’s Silastic silicone rubber as 


insulation uses Dow- 


its basic material and makes available 


the advantages inherent in silicone 
base insulations. 
Silco-Flex 


insulated stator coils, silicone rubber 


In the manufacture of 


is applied to conductors, and vulcan- 
ized into a homogeneous mass by the 
application of controlled heat and 
pressure. The result is a sealed, im- 
pervious dielectric barrier, continuous 
leads, which 
forms a flexible, moisture and heat- 
over the 
structure, according to an explanation 
applications, in power 
plant induced draft fan motors, for 
example, the abrasive cinder and fly 
ash contaminated atmosphere — will 
have little effect on Silco-Flex insul- 
ated windings, the company stated. 
Some applications that formerly re- 
totally 
now be handled with semi-protected 
or open type frames. 


around the coil and 
entire coil 


resistant wall 


Regarding 


quired enclosed frames may 


Large machines in the 2,300 and 
4. 000-¥ 


Silco-Flex insulation, are being built 


insulation class, wound with 


Higher voltage windings will be avail- 
able soon. The insulation will be 
priced on the same basis as previous 
Class H insulations. Engineers expect 
that as new production techniques 
can be worked out, the advantages of 
silicone rubber can be applied to an 
even wider range of motor types and 


ratings 


Curtis Lighting Expands 


Curtis Lighting, Inc, has started op 
erations at its new Alzak aluminum 
plant. This plant cost an estimated 
$100,000 and is expected to increase 
production capacities by more than 
100 While only half of the new 
plant is operating now, full scale op- 
eration will begin in about 60 days 


(M & M Briefs on page 208) 
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Why you can count on 
National for 
rewinding service: 


e rotat- 
al types | of lar Rae for- 
rience with © at, including thet 


xper 
ben ecrrical equipmen 
manufacture 


wea 


- stock of raw 


and an m extensive roduc ction O° ° 
w 


Don't wait until an emergency arises to get 
acquainted with National facilities and serv- 
ices. Write today for the complete story. 


NATIONAL FLECTRIC (OIL COMPANY o 
COLUMBUS 16, OHIO, U.S. 


ELECTRICAL ENGINEERS MAKERS OF ELECT@Icat COILS AND INSULATION 


REDESIGNING AND REPAIRING or ROTATING EerecTrercat MACHINES 
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As utility companies have improved and expanded to meet 


ever-increasing demand, their need for sound financing 


! 
} 


s grown too. 


Co meet these specialized needs, more and more 
utilities turn to Guaranty Trust Company. By long and 
close association with utilities, our knowledge of the 


industry and its problems is also at an all-time pe ak today. 


The officers of our Public Utilities Division 
vill welcome the opportunity to serve you in any 


phase of utality inancing. 


Guaranty Trust Company 
of New York Capital Funds $395,000,000 


140 Broadway, New York 15 


40 Rockefeller Plaza 
New York 20 


Filth Ave. at 44th Se Madison Ave. at 60th St 


New York 36 New York 21 


LONDON: 32 Lombard St. E.C. 5 Bush House, Aldwych, W.C. 2 
PARIS: 4 Place de la Concorde BRUSSELS: 27 Avenue des Arts 


Member Federal Depost lnimrance Corporation 





MANUFACTURING BRIEFS 





Cornell-Dubilier Electric Corp is erect- 
ing a new plant on the West Coast 
to handle engineering, design, and 
sample production of C-D capacitors 
and filters. The one-story structure 
located on the west side of Los Angeles 
is nearing completion and is expected 
to be opened late this month. Paul 
M. Keufler has been appointed gen- 


eral manager. 


Lima Electric Motor Co of Lima, 
Ohio, producer of industrial motors, 
selective-speed machine tool drives, 
and speed reducers, is expanding its 
manufacturing plant and increasing 
its production facilities, reports H. 
Reeder, president. Construction is 
scheduled for completion in approxi- 


three months 


Westinghouse Electric Corp will con- 
struct a combined manufacturing 
plant, engineering, and office building 
for production of military electronic 
equipment. This major expansion will 
be near Friendship Airport, Baltimore, 
Md, and will have 350,000-sq ft floor 
irea. Walter E. Benoit is Electronics 
Division Manager. Full occupancy 
and full operation is planned for 
January 1956. Approximately 150 
additional engineers may be emploved 
in this Division 


Sunbeam Lighting Co of Los Angeles, 
Calif., has broken ground for a 26,000 
sq ft addition for production and engi- 
neering departments. Expanded park- 
ing facilities, photometric laboratory 
developments, and lighting displays are 


also planned 


American Steel & Wire Division of 
United States Steel Corp is opening 
a 4,800-sq ft warehouse at Paddock 
Park and Center St in Massena, N. Y 
to serve the development of the St 
Lawrence Seaway. Stanley S. Williams 
has been appointed to handle electrical 
products; Edward C. Carey Jr. will 
handle wire rope products 


I-T-E Circuit Breaker Co is moving 
its New York City office on May 2 
The new address will be 233 Broad- 
way, New York 7, N. Y. This office 
will include the Switchgear Division, 
Small Circuit Breaker Division, R&IE 
Equipment Division, and Rectifier 
Division. A. E. MacKenzie is manager 
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Any electric utility company 


with peak and/or seasonal demands that strain existing facilities, 


should consider this: 


General Motors Electro-Mobile Power may be purchased for 
single or multiple applications—to fit the KW. needs—requiring no 


greater an investment than present power demands justify. 


The capital investment in Electro-Mobile Power is far less than 


that of a steam installation for low load factor uses. 


The fixed charges on Electro-Mobile Power units are materially 


less than those of any alternate power source. 


Line loss is reduced to a small fraction by placing this flexible 


Electro-Mobile equipment at the point of need. 


The equipment is designed to be moved from site to site 


with negligible cost in time or money. 


Write for simple formula explaining invest- 


ment advantages of Electro-Mobile Power: 


ELECT RO -MorTiveE DIVISION 


i 
GENERAL MOTORS ° A SRANGE put NCIS G 
= op _— bate - 
4 er es Sd, # a 
weer es 


Rail car, truck trailer 
and portable units — 
350 to 1,000 KW. 














Sold and serviced directly through a manufacturer's organization. Electro-Motive Division 
offices located in: New York City, Chicago, Jacksonville, St. Lovis and San Francisco. 
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When you replace 
CORE & COILS 


get original factory quality 


Allis-Chalmers core and coil assemblies 

Es are dried, assembled and tested at the 

a4 factory using the same skill and ad- 

vanced equipment as on standard A-C 

Complete Replacement Kit distribution transformers. They can be 
used in any make tank. 

All replacement units are packaged 

ALLIS-CHALMERS under oil in a specially designed metal 

drum that protects against moisture and 

CORE relate COIL damage during transportation. Complete 


instructions for installation are enclosed 


Replacement with each unit 
. se les are avaliable i ys 25 
Assemblies Assemblies are available in ratings 25 


kva and smaller and conform strictly to 
NEMA standards. They can be used 


either in conventional or protected types. 
Provisions for mounting low voltage 
breakers and windings to operate signal 
light are standard. 
Easy to 
Install Get the facts by calling your nearby 
PO mista A-C office or writing Allis-Chalmers, 
‘ Milwaukee 1, Wisconsin, for Bulle- 
4 Simple tin 61 B6345A. A-4556 


Special Moisture-Proof Package Steps 


ALLIS-CHALMERS 


a new, superior system of 
CABLE and TUBING race ways 


GLOBE’S CABLE WAY 


Easy to 
Instoll 


A completely engineered system of cable ways, 
production produced and die formed for uniform- 
ity with up to twice the strength of ordinary trays, 
by actual laboratory tests. The universal splice 
et il plate joins all parts through the side channels only 
Mererial All curved fittings are ined at the end of the 
radius (no tan t material is required yermitting 
continuous curve his feature mene Pos greater 
flexibility of Iipp ition in tight places and creates 
an endless var f mbinations for a simple 
solution t r le n problem of change of direc- 
tion or eleva n with a m te set of standard 
fittings 
Comes ir l nad 1” widths, in standard 
l ler speed up installation time 
Cable length at any point—ir 
sides an t t ways amooth—all sections 
st stion—perfect fit at all 
cle nd uniform in appearance 
Write for new complete catalog 
Distributors in oll principal cities 
Ne Mein. Contoct the Grip-Strut distributer under “Groting” 
tonence in the clossified telephone directory 
problem 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Graybar Electric Co has announced the 
following appointments for its Houston Dis- 
trict: J. T. Kinney, former assistant dis- 
trict operating manager in New York, was 
advanced to operating manager at Hous- 
ton: J. A. Peterson, with the company for 
nine years, was named branch manager at 
ackson, Miss., replacing A. N. Saxon who 


omes manager, Corpus Christi branc! 


Elliott Co has promoted F. L. Humphrey, 
Jr. who joined the company in 1928. from 
ussistant district manager to manager of 
the Atlanta District 


International Harvester Co's Motor 
Truck Division has transferred Wayne E. 
Green as district sales manager from New 
Orleans to Chicago. 


Joseph T. Ryerson & Son, Inc, has 

named Gordon F. Witt, associated with the 

General Sales Division for the past three 

vears, as field representative for the tubu- 

ts and cold finished bar depart- 
Milwaukee plant 


Westinghouse Electric Corp's Electric 
Appliance Division has announced the ad 
vancement of M. J. Guiheen, formerly prod- 
supervisor on water coolers and d 

imidifhers, to district manager of 

m specialtie in the eastern regi 
Worthington Corp has named J. H. 
Loomis as manager of the corporation’s St. 
Louis office, succeeding P. A. Mack, re- 
ently appointed as special representative 


develop business through special cus 


tomers and assignments Previously, 
Loomis was general line salesman and 
ompressor specialist at Worthington’s Chi 


ago District office 


Lighting Division of Sylvania Electric 
Products, Inc, has announced the transfer 
of Robert | Kuschwi from Buffale ye a 
as fixture sales representative to Chicago as 
supervisor of fixture sales in that area 


Line Material Co has appointed Ralph E 
Norman as field engineer, headquartered in 
(anton, Ohio, and representing L-M in cen 
tral Ohio and West Virginia. Norman has 
had several years experience listr 


ind power sales engineerir 


REPRESENTATIVES 


Roller-Smith’s Electrical Swit 
m has designated the J. G 
234 Davlight Building, Kz 
is Sales representative t 
Distri 


Uptegraff Manufacturing Co has 
need the appointment of tollowir 
es: Virgil Marshal, 922 No 
Indianayx lis, for India 


northern 3 


inties: Ber 
’ W ashuington 
Ma ne. Vermont, 
and, and eastern 
Ww. W Jackson 
Connecticut and 
Fads Co, Dunlavy 
Texas and four 
mmercial Engineer 

N W . W ashingt 
at city and Maryland; More 
gineering & Sales Co, No. Duke 
rk, Pa., for central Pennsylvania 
& Grifin, 931 W. Peachtree 


mnta, tor Georgia 


th 
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Operation Thinking Cap... 


It takes more than a slide rule alone 


these days, to perform the computations 
necessary for scientific problems such as 
those encountered in atmospheric re¢ 
search. The scientist of today, equipped 
with modern data-gathering devices, is 
faced with a stupendous data-reduction 
task which requires extremely high 
speed computation That's why the 


Univac Scientific electronic computing 


system (formerly known as the ERA 
1103) has proven to be invaluable to sci 
entists and engineers alike 

secause of its ability to reduce larg« 


] 


volumes of data at tremendous speeds 


the Univac Scientific System easily 
handles even the most difficult research 
problems. Its speed is matched by many 
other outstanding characteristics includ 


ing superb operating eficiency. ob 


The Univac Scientific Computing System 


tained through large storage capacity 
great programming versatility...the abil 
ity to operate simultaneously with a 
wide variety of input-output devices 
and far greater reliability than any com 
puter in its Class 

For more information about the U niva« 
Scaentiic System or for information 
ibout how you might apply the system 


to your particular problems, write to 


. 
ELECTRONIC COMPUTER DEPARTMENT Remington tara ROOM 1446, 315 FOURTH AVE., NEW YORK 10 
. ~ < 
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NEWS ABOUT PEOPLE 





Baltimore G&E Elects Albrittain VP 


Baltimore Gas & Electric Co (formerly Consolidated Gas, Electric 
Light & Power Co of Baltimore) has announced the election of Mason 
C. Albrittain, general sales manager of the utility, as a vice president 
Charles P. Crane was elected chairman and renamed president of 
The officers were elected by the board following a 
tockholders’ meeting at which the name-change was voted 
Albrittain 


electrical engineering, started with BG&E in 1924 as a junior sales rep- 


the company 
a graduate of the University of Maryland’s school of 


resentative and was advanced through several posts within the industrial 


power department. In 1947 he was made assistant general manager 


of the department and two years later was named general manager 


} 


of industrial and commercial sales and promotions 


When the utility’s sales organization was revamped in 1952, Albrit- 


tain was appointed general sales manager and placed in charge of 


company-wide sales and promotional activities. The new vice president 


vill continue his duties in thi apacit\ 


M. C. ALBRITTAIN 


H. QUINTON and H. S. BENNION 


Olson Named Commercial VP 


Harold \ New York 


c’s Lamp Division, has been made a commercial vice president 


Olson, manager of the sales district of General Elec 
In his new 
post, Olson will be responsible for customer relation activities in the New York 
territory 


After 
" 


sion in Cleveland 


joining GE in 1916 at the Nela Park headquarters of the Lamp Divi 
n the Navy during World War I. When 


9, he took Syracuse 


Olson left to serve 


v¢ was discharged as an ensign to attend 


time out 


received achelor of Science degree in electrical 


to sales and engineering field 


bseguentiy, he was appou to various sales-executive posts in Chi 


1, Portland, Ore ew York City 


H. A. OLSON 


April 18 


Harold Quinton, Edison Elec 
stitute president, and Col H. $ 


EEI 


shown signing Coffin 


nion, managing director ire 
Award citations 
Winning utility will be announced at 


EEI's 
Arizona 


June convention, Los Ar 


weies 
Public Service Co. Cleve- 


land Electric Illuminating Co, Penn- 
sylvania Power & Light Co, and Texas 
Power & Light Co are the nominees 
Charles A. Coffin 


Presented by General 


for the annual 


iward Electric 
Co through EEI, award honors con- 
tributions to the industry and to cus- 


tomer service 
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6 ways to save money in communications 





If you want to save money and, at the same time, engineers will gladly make a joint review with 
increase efficiency, let the Bell System furnish your your people. Ask your Bell telephone representa- 
communications. To get the facts, Bell System tive for more information. 


BELL SYSTEM GIVES YOU COMMUNICATIONS AT LOW COST 


TAILORED COMMUNICATIONS — Bell System engineers ROCNSED EXPERIENCE—You benefit from years of Bell 
: : System experience with specialists in all phases of com- 


ft your communications to your needs. You get precisely 
munications, 


what you require. No more, no less. 








ah beer ee 


| 


FLEXIBLE COMMUNICATIONS — Designed to meet your RELIABLE MAINTENANCE — You are relieved of repair and 
exact requirements, Bell System communications may be replacement worries. And Bell System preventive mainte- 
expanded or rearranged to match the changing needs of nance insures that your communications stay reliable. 

your business 


NEWEST EQUIPMENT The latest developments in com- YOUR MONEY is available to invest in revenue-producing 
munications equipment are available to keep your service projects, not tied up in communications equipment. A 
t peak efficiency without investment of your capital fixed monthly charge covers your exact needs 





BELL TELEPHONE 


MOBILE RADIO TELETYPEWRITER INTERCOMMUNICATION AND PAGING SYSTEMS TELEMETERING AND REMOTE CONTROL 





(rapo 


STRAND 


to support polé structures 
under adverse ice and wind 


loadings. 


to «ithstand the pur 


incurred in construction ar ) 


cx\ Longlife.. 


provided by famous @rapo 
Calvanized hea vy, ductile, 


tightly-bonded zinc coatings. 


eB Each size 
proved @rapo Stee! 
the superior tensile strength of steel 
pevfililest advar Tire. Next time 
ly Crapo Steel Strand tox. guy? 
er and overhead = grou 
and save nm maintenar ’ 


REINFORCE and PROTECT parm 
YOUR CONDUCTORS with Fo” 
Preformed ARMOR RODS 





Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 
TEE 4 wire COMPANY 
MUNCIE INDIANA 


Nielsen Elected Executive VP 


M. Nielsen, vice president of Bab- 
cock & Wilcox Co, has been elected 
to the newly created post of executive 
vice president. L. S. Wilcoxson, a 
vice president, replaces Nielsen as head 
of the Boiler Division 

With Babcock & Wilcox for 21 
years, Nielsen has had 


experience in the 


considerable 
erection, contract, 
and manufacturing departments. He 
was promoted to executive assistant 
in 1950, over the company’s contract 
1952 he was 


made an assistant vice president. The 


department. And in 


following year as an elected vice 


president he was placed in charge 
of the Boiler Division’s manufacturing 
He was made responsible 


1954 


department 
M. NIELSEN 


for the entire division in 


Flavin Made VP 


Johns-Manville Corp has announced the appointment 
of Edward D 
and manager of special industries in the Industrial Products 
Division He succeeds I 4. Baldwin 

lavin has Johns-Manville 


starting out as sales representative in the Syracuse District 


Flavin as vice president of the company 


who has retired 


been with for 26 years, 


After serving in several managerial posts, he was promoted 


to assistant manager of special industries in 1953 


Heads Adequate Wiring Study 


Harry 


Co, has been appointed chairman of a new Edison Electric 


Restofski, vice president of West Penn Power 
Institute committee to study the problem of inadequate 
wiring and to investigate what EEI and the electric utilities 
can do to better promote adequate wiring 

Restofsk: EFI's 
ommercial division general committee, was named head 


EEI 


who also has served as chairman of 


tf th new group at the recent Saies cor rence 


H. RESTOFSKI 


PERSONAL BRIEFS 





NCEA, Minn. Co-op 


John W. Lapham, secretary-manager of Nort entral Electri 
Minneapolis 
»y Llovd F. Wilkes, assistant secretary-manager 

itive, Minneapolis, has elected Albin Holmgren 
Harry Edmunds, and Lynn Wulkan and Melvin Ouse as vice president 


re in November. He will | 
Minnesota Elec 


as president, t 


has announced plans to ret 


Reynolds Metals 


Directors of Reynolds Metals hav 
Calvin E. Coghill, who will continue as treasurer of the company; John Krey, 
and W. Monroe Wells, until recently assistant 


ciected three new 


vice presidents: 
former assistant to the president; 
VIC president of operations 
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co AND EMERGENCY LIGHTING BATTERIES 


er 


LARGEST U.S. OLY DA YZ) AVDRO PLANT 
pepenns on EXIDE-MANCHEX BarreRies 


THIS 33,700 KW HYDROELECTRIC PLANT IN WISCONSIN NEEDS 
NO OPERATORS —IT IS RUN BY REMOTE CONTROL. EXIDE- 
MANCHEX BATTERIES ARE USED TO FURNISH DEPENDABLE 
STANDBY POWER FOR SWITCHES, CONTROL CIRCUITS 

AND EMERGENCY LIGHTING, EXIDE-MANCHEXS DO 

ALL THIS AT LOW COST FOR OPERATION, MAINTENANCE 
AND DEPRECIATION. THEY ARE YOUR BEST BATTERY 

BUY FOR ALL CONTROL AND SUBSTATION SERVICE! 























26 YEARS OF (KV OG service! 


AGOOD EXAMPLE OF THE LONG LIFE OF THE EXIDE CONTROL 
BATTERIES COMES FROM THE LARGE WESTMORELAND 
SUBSTATION OF THE PHILADELPHIA ELECTRIC COMPANY. ONE 
(20-CELL EXIDE WAS INSTALLED IN DECEMBER 1927, ANOTHER 
IN FEBRUARY 1928. TWENTY-SIX YEARS LATER THE FIRST 
WAS REPLACED WITH A NEW, IMPROVED EXIDE~MANCHEX- 

THE OTHER BATTERY CONTINUES TO PROVIDE DEPENDABLE 
SERVICE! |LONG DEPENDABLE SERVICE IS WHY EXIDES 


ARE YOUR BEST POWER sala era 











INSIDE AN EXIDE- MANCHEX 
THE SECRET OF LONG LIFE... 


PEPEHDABIE POWIER 7 


THE EXCLUSIVE MANCHESTER POSITIVE PLATES ARE THE 
HEART OF THE MANCHEX BATTERY... THE SOURCE OF 
POWER, LEAD BUTTONS ARE PRESSED INTO HOLES OF 
THE GRID. ONLY A SMALL PORTION OF THE TOTAL LEAD 
1S FORMED INITIALLY INTO ACTIVE MATERIAL, THE 
REMAINDER IS AVAILABLE FOR GRADUAL CONVERSION 
DURING YEARS OF SERVICE. YOU GET LONGER LIFE... 
MORE DEPENOABLE POWER IN LESS SPACE! 











LET EXIDE HELP SOLVE YOUR SWITCHGEAR 

BATTERY PROBLEMS. @ CALL AN EXIDE SALES 

ENGINEER FOR FULL DETAILS. @ WRITE FOR 

BULLETIN 210-WHICH TELLS HOW BATTERIES ARE 

MOST EFFICIENTLY USED IN SWITCHGEAR OPERATIONS. i eshab 


a 


> 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 
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DESIGNED for qu 


for tour ns a 


THE NEW BUCKEYE 403 


For Fast, Low Cost Utility Ditching 


ineuver 

gas, sewer, 

ow bearing 

and for 

avoid damage t 


Easily tr Insp rted from 


lawns or 


and will travel over almost 

ground. Digs a clean, straight 

sided trench with squared corners. “om 
plete details from your distributor 


Ne. 5512 


GAR WOOD INDUSTRIES, INC. 


WAYNE, MICHIGAN 


Personal Briefs 


(Continued from page 214) 


Permutit Co has announced that Shel- 
ler L. Steinwender has joined the com- 
pany as a vice president. 


Thomas P. Swift, former New York 
Times financial and business writer in 
utilities, has joined Bozell & Jacobs, 
Inc, advertising and public relations 
public in- 
formation program for the industry. 


firm. He will work on 


We We Lynch, president of Texas 
Power & Light Co in Dallas, and 
John P. Madgett, general manager of 
Dairyland Power 
Crosse, Wis., 


ments to the 


Co-operative, La 
have accepted appoint- 

Inter-Industry Farm 
Electric Utilization Council 


Pacific Gas & Electric Co has named 
W. Frank Pape, North Bay Division 
manager for the utility, as head of 
the East Bay Division, succeeding the 
late William H. Park. Elias S. Day 


fills Pape’s previous post 


OBITUARY 





Curtis E. Calder, 64, executive com- 
mittee chairman of Electric Bond & 
Share Co, died April 2 in 
Hospital, New York. 
had served as president of 
Power & Light Co, Dallas 
& Light Co, and Texas 

Service Co 


Presby- 
terian Calder 

Texas 
Power 


Electric 


Buford H. Reeves, 63, 
Rockbestos Products Corporation in 


president of 


New Haven since March 5, died in 
He had been asso- 


ciated with the company for 22 years. 


his office April | 


W. B. Carnie, 56 


tr 


superintendent of 
insmission at Montaup Electric Co 
Somerset, Mass died March 28 
Daniel J. Finucane, 61, 
the New York Sais district ot Rey *T 
Copper & Brass,-Inc, died April 

H N.Y 


tong Island 


manager 


Raymond A. Schmidt, 49, manage 
of the Western Davton 
Power & Light Co, died March 27 
in Greenville, Ohio 


Division of 
his home 
William H. Park, 53 


Pacific Gas & Electric Co’s East Bay 
Division, died in Oakland, Calif 


manager of 
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industrial Models inc. 


3-D TO YOUR DESIGN PICTURE 


Industrial models help you see through 
construction and design problems before 
the hiveprint stage. Save up to 30 times 
model cost by more efficient 

* Equipment Arrangement 

* Power Plant Layout 

* Piping Arrangement 

* Field Construction 

* Personnel Training 

* Maintenance Planning 
Save time and effort, cut costs by putting 
Industrial Models’ experienced engineers 
ond craftsmen in your design picture 
. Write for detailed brochure 


TRO To. oF 


EVELAND « NEW YORK «THE HAGUE 


FAST 
IDENTIFICATION 
— 





POLE NUMBERS FOR 
AERIAL PATROL BY 


Premax enameled and plain aluminum 
pole markers make aerial trouble spotting 
fast, easy and economical. Made to with 
stand any weather, designed for extremely 
high visibility. For R.E.A., telephone and 
general utility installations. Ask your job 
her, or write 


PREMAX PRODUCTS 


Div. Chishotim -Ryder Co. tne 
5508 Higtiand Ave., Niegara Falls, N.Y 


ELECTRICAL WORLD 





Bethanized Strand has the coating 
weight you need for any given job 


Bethlehem strand with the bethanized coating has an 


advantage you cannot afford to overlook. It is available 
not with one, not with two, but with three separate 
coatings known as A, B, and C. There is no difference 
in the quality; all are highly-pure zinc, applied by 
Bethlehem’s electrolytic process. But there és a differ- 
ence in the coating weights, and that’s important 
Coating A, the lightest, is equal to extra-galvanized. 
Coating B is double the thickness of A; C is three 
times the thickness of A. All these coatings meet the 
requirements of the standard ASTM specifications. 
Thus, with three weights from which to choose, it 
is always possible to get the coating you need for any 
given job. Where line structures and fittings may out- 


live strand with an A coating, the B coating is more 
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practical All factors being equal, B will last far longer 
than A, yet its extra cost is very small 

The third coating (C) is recommended for extreme 
conditions where even the B might not be adequate 
Low in cost from every standpoint, C should be chosen 
when extra-long life is essential, or when corrosive 
atmosphere demands a heavyweight coating 

For further details, call the nearest Bethlehem office. 


Our engineers will be glad to give you the full story 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products ore sold by 
Bethiehem Pacific Coast Stee! Corporetion. Export 


Distribeter, Bethichem Steel Export Corporetion 





Guaranteed 5 KV RMS Rating! 


Finest lighting control improvement in 18 years! Exclusive ‘Mercury 
to Mercury" main circuit contactor energized by improved layer- 
wound coil offers maximum resistance to lightning and switching 
surges. Write today. 


4A American Hectic 
- sii al Se WY LIGHTING CONTROLS 


oo ah Ask for data and price sheets, 3000 series. No obligation. 


AMERICAN ELECTRIC MFG. CORP., Dept. D., 34 N. Orleans, Memphis, Tenn. 
. tA 
Another Job Done Better eA 
With The ALL-NEW p 
® 


REACHING REMOTE ||) AS 
WORK SITES > 


Beyond the road's end, where the 


going is rough and steep, you 


can depend on the sure-footed 


i-wheel-drive pulling power of 
the Universal ‘Jeep’ to take you 
right to the job. With a ‘Jeep’ 
you can climb steep grades, 
maneuver your way in dense 
woods, traverse loose rock and 
sand—and get there! That is why 
the ‘Jeep’ has become essential 
equipment tor engineers, sur- 
veyors, geologists, miners and 
lumbermen. Getademonstration. 


WILLYS MOTORS, INC. 
TOLEDO 1, OHIO 


The ‘Jeeo’ Family of 4.Wheel-Drive Vehicles UNIVERSAL “JEEP « TRUCK e STATION WAGON « PANEL DELIVERY 


THE WORLD’S MOST USEFUL VEHICLES 
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MEETINGS 
CALENDAR 


APRIL 


AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS—Spring Meeting, Lord Baltimore 
and Southern Hotels, Baltimore, Md., April 
18-22; Region VIII Meeting, Rice Hotel, 
Houston, Tex., April 25-26. 


“ELECTRIC COMPANIES ADVERTISING PRO- 
GRAM—Management Group, Hotel Pierre, 
New York, April 20. 


NORTHWEST PUBLIC POWER ASSOCIATION 
—Annual Meeting, Eugene Hotel, Eugene, 
Ore., April 20-22. 





EDISON ELECTRIC INSTITUTE—Industrial Re- 
lations Committee, EE! Headquarters, New 
York, April 21; Hydraulic Power Commit- 
tee, Atlanta-Biltmore Hotel, Atlanta, Ga., 
April 25-26; EEI-AGA 1955 National Con- 
ference of Electric and Gas Utility Ac- 
countants, Conrad Hilton Hotel, Chicago, 
April 25-27; Meter and Service Committee, 
Washington-Duke Hotel, Durham, N. C., 
April 25-27. 


PENNSYLVANIA ELECTRIC ASSOCIATION— 
Spring Meeting, Communications Commit- 
tee, Hotel Alexander, Hagerstown, Md., 
April 21-22; Spring Meeting, Meter Com- 
mittee, Washington-Duke Hotel, Durham, 
N. C., April 28-29. 


ROCKY MOUNTAIN ELECTRICAL LEAGUE— 
Annual Spring Conference, Shirley-Savoy 
Hotel, Denver, Colo., April 24-26. 


ILLUMINATING ENGINEERING SOCIETY— 
Pacific Northwest Regional Conference, 
Harrison Springs Hotel, Harrison Hot 
Springs, B. C., April 24-27. 


AGRICULTURAL AND MECHANICAL COLLEGE 
OF TEXAS—8th Annual Conference for Pro- 
tective Relay Engineers, Sponsored by De- 
partment of Electrical Engineering, College 
Station, Tex., April 25-27. 


“NORTH CENTRAL ELECTRIC ASSOCIATION 
Engineering Committee, Dyckman Hotel, 
Minneapolis, April 25-28. 


“NATIONAL INDUSTRIAL CONFERENCE 
BOARD—Atomic Energy Course for Manage- 
ment, New York, April 25-30. 


CONTROLLERS INSTITUTE OF AMERICA 
Eastern Conference, Royal York Hotel, 
Toronto, Ont., April 28-30. 


MAY 


KLUMINATING ENGINEERING SOCIETY— 
Midwestern Regional Conference, Edge- 
water Beoch Hotel, Chicago, May 2-3; 
Canadian Region, Mount Royal Hotel, 
Montreal, May 12-13; East Central Region, 
Abraham Lincoln Hotel, Reading, Pa., May 
19-20. 
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*RURAL ELECTRIFICATION ADMINISTRA- 
TION—6th Annual Operations & Main- 
tenance Conference, Shirley-Savoy Hotel, 
Denver, May 2-5. 


“EDISON ELECTRIC INSTITUTE—Transmission 
and Distribution Committee, Statler Hotel, 
Detroit, May 3-4; Spring Meeting, Purchas- 
ing and Stores, Dinkler Tutwiler Hotel, 
Birmingham, Alo., May 8-11; Prime Movers 
Committee, Biltmore Hotel, Los Angeles, 
May 9-10; Accident Prevention Committee, 
Pfister Hotel, Milwaukee, Wis., May 9-10; 
Commercial Electric Cooking Conference, 
Sheraton Hotel, Chicago, May 10; Electri- 
cal Equipment Committee, Rice Hotel, Hous- 
ton, Tex., May 16-17; Industrial Relations 
Committee jointly with Personnel Adminis- 
tration Section, Southeastern Electric Ex- 
change, Netherlands Plaza Hotel, Cincin- 
nati, May 19-20 


AMERICAN PUBLIC POWER ASSOCIATION— 


e Security against the ever-present hazards that can damage 
Annual Meeting, Jacksonville, Fla., May 


or destroy property, or injure persons, is a responsibility to assign to 

3-5 PAGE Fence. Whether you choose heavily galvanized Copper-Bearing 
Steel, corrosion-resisting Aluminum, or long-last Stain! teel, PAGE 

AMERICAN INSTITUTE OF ELECTRICAL EN- a tar Ps onstage ian oa 


GINEERS—Middle Eastern District No. 2, 
Columbus, May 4-6; Electric Heating Con- 
ference, La Salle Hotel, Chicago, May 
10-11; Telemetering Conference, Hotel 
Morrison, Chicago, May 18-20; Domestic 
Appliance Conference, Cleveland, May Write to PAGE FENCE ASSOCIATION in Monessen, Pa., 


23-25; Electronic Components Conference, Atlanta, Bridgeport, Chicago Denver, Detroit, Houston, Los Angeles, New York, 
Philadelphia or San Francisco 


Fence is quality controlled from raw metal to rugged fence erected on metal 
posts deep-set in concrete. Available are 8 basic styles, varied by heights, 
types of gates, top rails, and barbed wire strands for added security 
Finally, your PAGE Fence will be expertly erected by a reliable, technically 
trained firm. For important fence data and name of nearest PAGE firm 


Los Angeles, May 26-27. 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC, 

“NATIONAL ASSOCIATION OF ELECTRIC 

COMPANIES—Annual Meeting, Mayflower 


. a 
ta alin ldiianiiichateaniiiar te Another Job Done Better ee 
“WISCONSIN UTILITIES ASSOCIATION ° 
Home Service Conference, Edgewater Hotel With The ALL-NEW 

aint ® 


Madison, May 5-6 


“PENNSYLVANIA ELECTRIC ASSOCIATION LINE CONSTRUCTION 
Spring Meeting, Transmission and Distri- . ee 

bution Committee, Irem Temple County : Good road, bad road or no road—it's 
Club, Dallas, Pa., May 5-6; Spring Meeting, all the same to the Universal ‘Jeep’. Its 
Hydraulic Power Committee, Hotel Shero- Hurricane Engine, 4-wheel-drive and 
ton-Brock, Niagara Falls, Ont., May 5-7; maneuverability put the ‘Jeep’ in a class 
Spring Meeting, Systems Operation Com- by itself—a stop-at-nothing vehicle you 
mittee, Skytop Lodge, Skytop, Pa., May can rely on to take men and tools where 
12-13; Spring Meeting, Electrical Equip- they are needed. When there is work 
ment Committee, Hotel Roosevelt, Pitts- to be done far from the highway, the 
burgh, May 19-20; 1955 Annual Industrial Jeep’ becomes an indispensable tool for 
Sales Conference, Bedford Springs Hotel, getting jobs done. Let a ‘Jeep’ dealer 
Bedford, Pa., May 19-20; Spring Meeting, show you what this vehicle can do. 
Relay Committee, Abraham Lincoln Hotel, 

Reading, Pa., May 26-27. 


"PUBLIC UTILITIES ADVERTISING ASSOCIA- ad . 
TION—34th Convention, Sheraton Hotel, _ \ WILLYS MOTORS, INC. 
r 2 TOLEDO 1, OHIO 
Chicago, May 11-13 

NEW YORK STATE SOCIETY OF PROFES- 

SIONAL ENGINEERS—Annuc! Convention, 

Commodore Hotel, New York, May 12-14. 


“INTERSTATE POWER CLUB-—Genero! Elec- 
tric Wire and Cable Plant, Bridgeport, 


Cone 
Co May 20 The ‘Jeep’ Family of 4-Wheel-Drive Vehicles . UNIVERSAL ‘JEEP’ « TRUCK « STATION WAGON « PANEL DELIVERY 


THE WORLD’S MOST USEFUL VEHICLES 


* Additions this week 
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Computer Slide Rule Teamed 
(Continued from page 122) 


momic distribution of system generation were evalu- 
ed. The accompanying curve shows the hourly savings 
in dollars resulting from the inclusion of the effects of 
incremental transmission losses over the method of sched- 
uling incremental fuel 
only This amounted to approximately 
$150,000 annually when the system had eight major 
steam plants and a 2,386,000 kw peak. Today it is esti- 
mated that annual savings exceed $200,000 

The transmission penalty factor computer is a 
direct result of this development work and research. It 
built after the 


ilternative methods available at the time 


generation by a consideration of 


costs 


saving 


loss 


of several 
indicated 


evaluation 
Study 


was designed and 


Automatic Dispatch Pays 


(Continued 


to stations operating below the eco- 


long ge 1? 
rom page 124) nomic indication 


vidently 
\ very close 


proper cost be “ — 


can 


weeks’ ex perience 


dispatch 
ited that 


wre closely the hydro 


utilized, it is not 
; when 

i predicted 
ission | 


omputer with a 


nselves will be reduced 


vf and 
T This 


when 


units 


ydro 


incremental 
ivailable kwhr to the sys- 


new 
it inad 


sable simply to estimate the cost . 
, em 
Non-conforming oads are treated 
: ‘ at an 
ike tie lines 
ecconomy 
flows bear no 
' 
of 
to fluctuations 
lines or points 
homing 
loads of ap : 
Data 
is simply : 
ilso be 
point so 


her has 


taken into 


faced 


the economic 


st of the system 


computer, al 


ition 


1 computer 


’ 


1als to the power 


t 


™m disp itched reaso 


conomic optimum 


deviations will not appreci 


“ase the generating cost, so 


inges can be made in the dis 


ch at times considered to be the Hawaiian 
best compromise between system econ 
ind operating cost. When 

stations are found to be 


above the 


omy regu- power plant at 


lating Gov Samuel W 


operating steadily middle 


220 


of the band, more power is dispatched 


As its development progressed, it 

evident that the computer af- 
eral benefits in addition to 
termination of the 
better 
dispatching 


1roOsses 


s expected when it is oper- 


greatest 
interconnection for 


sale 
ivailable 
company 
for after-the-fact billing 


provided by the computer 


appears 


reneration 


‘ning 


Hawaiian Plant Dedicated 


Electric Co has 
cated its new $10 million, 50,000-kw 
Honolulu 

King was principal 


speaker at ceremonies 


that the combination of penalty factor computer and in- 
cremental fuel slide rule offered the best solution 
to the overall requirements of the AG&E System 

Since this decision, significant advances have been made 
in computing and control equipment for automatic eco- 
nomic allocation of Some of these schemes 
contemplate including transmission losses by a penalty 
factor method. The engineering staff of AG&E Service 
Corp is following these developments closely in the ex- 
pectation that some fully automatic system eventualty will 
be installed. 

The penalty factor computer even then will have highly 
useful application in forecasting generation and capacity 
schedules and in determining losses associated with in- 
In these functions, it will continue to 


cost 


generation 


terconnection sales. 
afford savings in excess of its original cost 


APDA Chartered by N. Y.; 
Cisler Named President 


rhirty-three 
vestor-owned 


companies—25__in- 


electrical systems and 
eight manufacturing, enginee and 
research firms—have banded together 


to form Atomic Power Development 


most eco- 
Studies 


line loading will 


power 
Associates, Inc, a nonprofit organiza- 


allows for tion to further utilization 


of the atom 
First 


peacetime 
and the losses 


Better use meeting of the 
with two com- 
panies five years ago, held last 
month in New York City. Walker I 
fuel cost savings. Cijsler, president of Detroit Edison Co, 
determining cost Alton P 


the past 


organization 


group, which started 


cost. It can 


was 


was elected president, and 


Donnell, project manager fo! 


interchange has been solved seinen 


year, was appointed general manager 
power and the Birth of the new corporation, char- 
New York State 
nounced by L. M. Smith, presi- 


which 


from the 
been 


‘red under laws, 


have deter 


1a Power Co 


engaged in atomic power! 


»} ‘ hep oF P 
ulways been pe with Southern Services, Inc 


Atomic Energy Commission 
Permanent APDA 
maintained in New Yor 


the most economi : é tilization of 


with deciding 


offices 


latives 


thermal-electr 


will > 60 
af, is been 


APDA ¢ 


he » later 
he used ife to 
Stations to 


thus 


auto 


the svstem in co 


Box Canyon Power Due 
Last 


th < 


concrete has been p ed for 


17-million Box Canyon Dam on 


the Pend Oreille River in northeastern 
The 260-ft long dam and 
powerhouse—project of 
PUD No. 1I— 
to produce sometime 


Washington 
66.667-kw 
Pend Oreille 
will be 
this month 


dedi 
Territorial County 
ready 
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LARGEST EXCLUSIVE 
MANUFACTURERS OF 
METER TESTING 
DEVICES 


SWITCHES 

ENCLOSURES 

ACCESSORIES 
MAKERS OF 
THE FAMOUS 


Roto7est 


SWITCHES 


METER DEVICES 


COMPANY «+ CANTON, OHIO 


LAMP 
ANNUNCIATORS 


Designed and manufactured to the 
exacting standards of the utilities 
industry 


The H. R. KIRKLAND CO. 
MORRISTOWN, N. J. 
Established 1930 
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Bruces Eddy Dam 


PNP urges federal govern- 
ment to join group in con- 
structing Idaho project 


Four Pacific Northwest power 


companies are urging the federal 
government to join them in building 
the $117.5 million Bruces Eddy Dam 
on the North Fork of the Clearwater 
River in Idaho 

Kinsey M. Robinson, president of 
the four-company Pacific Northwest 
Power Co, said the combine wants 
the federal government to build the 
dam and pay for any nonpower 
benefits from the dam. Pacific North- 
build a 240,000 


for falling 


west Power would 
kw power-house and pay 
water 

Robinson that nothing 


conclusive has come from preliminary 


indicated 


talks on the joint federal-private con 
struction proposal. If the government 


rejects the joint proposal, Robinson 
predicted that PNP would undertake 
the entire project on its own, “because 


we can build it cheaper.” 


Sees Steam Carrying NW... an 
interview accompanying the Washing- 
ton Water Power Co’s annual report 
Robinson 
dent of WWP, forecast that within 15 


covering 1954 also presi- 


years, steam plants would supply the 
basic power load for the entire North- 
west area, and hydro plants will sup- 
plement them. He forecast that most 
would be erected 


than 


of the steam plan 
inland 
(TF uel 


natural gas and 


in coastal areas, rather 


because of lower fuel costs 
would include 
possibly 1 large deposit of soft coal 
in W ishineton’s Rosly n area.) 

“By the fall of 1960, the Washing- 
ton W iter Pow eT Co will he self 
sufficient in its power supply, and for 
15 vears we e our own hydro 


“After 


undoubtedly 


power supply.” Robinson said 
that, the Northwest will 
go to steam for base loads, and de- 


Rob 
srobably 


pend on hydro for peak loads.” 
WWP 


steam-generated 


inson indicated that 


would purchase 
power when the 
than 
self 
As for 


said his firm and others have organ- 


time comes, rather 


undertake steam-generation it 


nuclear power, Robinson 
ized teams studying nuclear power at 
the Hanford 


Washington 


plant in south-central 





A new mastic compound 
containing penta, formu- 
lated by the Osmose Lab- 
oratories to PROTECT 
THE ROOF of standing 


poles. 





W rite For Complete Details 


=. & @ § 64 


WOOD PRESERVING CO. OF AMERICA, INC 


980 Ellicett S$ a ee 


ya 


Ankoseal 


ALL-PLASTIC 


QUALITY 


. provide distribution circuits 


n) 
. deliver power to homes f eS 


Nei and factories 


The quolity of Ankoseal is insured by rigid 
controls during manufacture. The results are 
high dielectric strength, dependability, long 
service life and quality service at low cost. 
Made for aerial, duct and direct burial in- 
stallations. Write for information on specific 
nstallation requirements. 


THE ANSONIA WIRE & CABLE COMPANY 
ANSONIA, CONNECTICUT 
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asso SEARCHLIGHT SECTION ovensinc 


EMPLOYMENT 


Y 


BUSINESS 


UNDISPLAYED RATE: 


$1.50 a line, minimum 3 tines 
To figure edvence poyment count 5 overage 
words os a line 


INDIVIDUAL EMPLOYMENT WANTED undis 
ployed advertising rote is one-half of above 
rote, poyoble in advance 


PROPOSALS, $1.50 a line on insertion 


SEND NEW ADVERTISEMENTS TO: 330 W. 42 ST 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS count as | line additional in 
undisployed ads 
DISCOUNT of 10% if full poyment is made 
in advance for four consecutive insertions of 
undisplayed ods (not including proposals 


EQUIPMENT WANTED OR FOR SALE Adver- 
tisements acceptable only in Displayed Style 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $14.00 per inch for al! 
advertising appearing on other then a con 
tract besis. Controct retes quoted on request 


AN ADVERTISING INCH is mecsured % inch 
vertically on one column, 3 columns—30 inches 
—to a page Ew 


N.Y. 36, N. Y. for Moy 2nd issue closing Apri! 22nd 














ENGINEERING 
MANAGER 


manufacturer 


quipment has 

1g for Engineering Mana- 

ith thorough knowledge of 

nd experience in electrical sub 


nm troner ‘ 
nm Transmiss 


ELECTRIC RATE EXPERT 


Unusual opportunity for qualified expert 
with experience analyzing electric invoices 
as to correct rate, demand, etc. Back 
ground in dealing with utilities and regu 
latory Commissions essential. Electrical 
engineering degree preferred but not re 
quired. Permanent position with nationally 
In reply give 
resume of experience, education, salary 
Replies held confidential. 


known New York City firm 


required 


P.5829, | Ww | 























Manufacturer's Agent 
Wanted 


Large manufacturing organization will ap 

2 r more representatives for the 
sale of its products in the Southeastern 
Section and Texas. Coverage desired for 
utility and industrial purchasers in terri 
tory Experience in heavy power supply 
and high voltage equipment desirable 
Correspondence and negotiations con 


fidential. Address all replies to 


KRW -6142 











CABLE 
ENGINEER 


Large public utility on the Eastern 
Seaboord requires the services of a 
Senior Engineer with experience in 
the design, application and in 
stallation of medium and high volt 
age cables, including pipe typ 
Man with proper experience and 
background will head up cable de 
sign unit of Engineering Depart 
ment 

Write, giving all details 
tion, experience, personal back 
ground and salary expected to 


tf educa 














WANTED 


ELECTRICAL ENGINEER 
for Public Utility. Technical Work. 
WRITE ELECTRICAL ENGINEER 


Central Illinois Public Service Co. 
Springfield, lilinois 
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EMPLOYMENT SERVICES 


POSITIONS WANTED 


PERIODICALS 


A..F... transactions back-volumes wanted to 
\ 4 n 5 
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-for bringing business needs or 
“opportunities” to the attention of 
men associated in executive, man- 


agement, sales and responsible 
technical, engineering and operat- 
ing capacities with the industries 
served by the following McGraw- 
Hill publications: 


THE CLASSIFIED ADVERTIS- 
ING SECTIONS OF 

te oa saa 

B ss W 


d Mining Journa 
Metal & Mineral Markets 
News-Record 

anagement and Ma 


Tex W j 
For advertising rates or other 
information address the 
Classitied Advertising Division 
McGRAW-HILL 
PUBLISHING CO., INC. 
330 W. 42nd St., New York 36, N. Y. 
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FOR SALE 


IN OKLAHOMA and | | DIESEL POWER 


MISSOURI IMMEDIATE SHIPMENT 
12 500 HP 4 cylinder vertical diesel en- ® PURCHASE OR RENTAL 
gines and 5-34” x 36” and 6-34" x 24” 
horizontal triplex plunger anes fitted UNIT CAPACITIES—10 TO 2475 KVA 
with steel fluid ends. A.C.—50 AND 60 CYCLES 


Operational changes render surplus. @ ALSO D.C. UNITS 
Complete data upon request. Would con- 


sider sale of either item seperately. a A PARTIAL LISTING OF OUR INVENTORY 
CITIES SERVICE PIPE LINE SO Wortkinne, Sette {ees seo | “S00 gueete one 


: : 136 Fairbanks Morse 38D 1600 ; 300 Falrbanks Morse 32514 
Patridge, Bartlesville, Oklahoma General Motors, «416-2784 1600 «7 300 General Motors §-268A 
; 1440 72 250 Clark GD 














Worthing Et 200 General Motors 8-2684 
oreieagten 4 175 General Motors 12-71 

™ lo 575 airba: Mol : 7 . 
OFFICIAL PROPOSALS 5 a Se 567 baie 150 Buckeye so 
Aleo ! 148 Fairbanks Morse 32614 
Baldwin vo4 5 c 100 General Motors 3-268A4 
Enterprise Pa ) 5 60 General Motors 6-71 


pena Authority of the 
State of New York A. G. SCHOONMAKER COMPANY, INC. 


AWRENCE POWER PROJECT DIESEL DIVISION, 50-52 CHURCH ST., NEW YORK 7, N. Y. 


ERTISI MENT FOR PROPOSALS 























URNISHING AND DELIVERY OF 
TOR AIR CIRCUIT BREAKERS 
4-4-14005 





NO. P 


: pil MOTOR GENERATOR SETS TRANSFORMERS 


Warts : ; 
acm ite 303 FOR SALE 
Weste : 28/2 

— 2300 28 1000 Kva W-H 20000/346S0Y-13200 
Sich ; 28/2 1000 Kva Mol. 13200-2400/4160Y 
ce . 2se/78e 1000 Kva Mol. 11500-2400/4160Y 
Woke 2 28 833 Kva G-E 35000480 

—— i $00 Kva G-E 26400—240/480 

Ge ‘ 333 Kva W-H 38000-7200/12470Y 


CHICAGO ELECTRIC CO. ac 


1324 W. Cermak Rd Chicago &, 3— 333 Kva G-E 33000-2300/4000Y 
333 Kva Mol. 7200/12470Y-2400/4160Y 
100 Kva G-E 33000-6900/11950Y 


FOR SALE Many other items in stock. 


One W.H. Transformer, 100 KVA 33000 TRANSFORMERS WANTED 
2400 oil-cooled, 1 phase, 60 cycles, sub- 


tractive polarity, Imp. 6.0 Ser, #463694. Reliable rewind and repair service on 
Two Moloney Transformers. 100 KVA. oll mekes of trenstormers 
16500/33000. oil cooled, 1 phase. 60 
cycles. 2300 Volts to 2530, 5.25 Imp. 

subtractive polarity. Type FC, Serial No. THE ELECTRIC SERVICE C0. 
605530 & 531. Price can be arranged to 5316 Hetzel St. 

suit purchaser. Cincinnati 27, Ohio 








FS-5985, Electrical W 40 Years’ Dependable Service 

















| R E Specialist for 47 Yeors in— 
ELECTRICAL 
“" LARGE POWER EQUIPMENT 


Do you receive our stock list? Prompt ship- 
' : —Your Best Source— ment from inventory. A.C. & D.C. Motors, 
© for every industrial and power applica 

, ee f a Transiormers, M-G Sets, Frequency Chang- 

Your Inquiries to ' * oe iM easiest ag geen ers, Controls, Turbo-Generators and Circuit 

were : y. Breakers. Attractive prices for rebullt-quar 

Advertisers Will ve * snegirtog entesd equigmant, Geatest op belese Gap 
Have Special Value . 





priced 
One of the Largest Stocks in Midwest 
‘ re ' nts— 


Mousten ranch “Omens Angeies— chasing. 
Yukon 6547 Amegoles 353-5148 

j ue : F) UNIVERSAL Wire ond Coble Co BELYEA COMPANY, INC. 

——for you--the advertiser—anpn 2662 WN. Clyborn Ave., Chicage 14, ti 3 

the publisher, if you mention = Eacigete 7.4777” Coser uneines : 7 ee rene Pte Se  S 

this publication. Advertisers value 

highly this evidence of the publi- 

cation you read. Satisfied adver- New and Used Equipment Available for 


Ssere enable the publishers & eo- POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


pr hn eal me agp ces gs 2 4 FA 
tion on more products or better EBASCO SERVICES INCORPORATED 
service—more value—to YOU. APPARATUS EXCHANGE Two Rector St., New York 6, . ¥ 
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CP&L Provides Service With Message 


How to g 
& Light Co 


t ‘em while they 


The 


stops 


e young 


utility has ere 


chool bu along 


| children and their parents 


helters do double-duty, carryin 


providing 


Raleig 


much-appreciated 


other *h area advertisers 


Ohio Power Plants Trees 
For Future Generations 


Ohio Power Co has begun its annual 


t +] 


pi 
acres of mined banks and 


ree inting program on about 1,100 


unmined 


ind on its strip mine areas in south- 


istern Ohio 
This 3 
y 


the of the 
reclamation 


tr 


com 


s reforestation and 


The 


planted this year 


1.065.000 ee seed 


» by will bring 
185,000 the number of plantings 
hav 

acres of 


\ 


project 


been made on more than 


) mined banks and un 


land 70-man crew is work 


yn the this year 


of tre 


The 


mixed hardwoods 


wick $ 1s 


\ 


in th 


ne 


Variety e included 


program re are different 


types of pines and 


he 
” 


of 


25,000 harvested 


the 


to 
some 


this program wil 


seed nes tS 


Christmas trees benefits 


of not be realized 


until 100 years from now 


Rice Scholarships Grant 


Houston Lighting & Power Co has 


established five liberal arts scholarships 
to be awarded freshmen at Rice Insti- 
Each calls for a $300 stipend 
which may be used for living and other 


tute 


ncidentals at the institute 


These ar reported to be the first 


t 


226 


highways 


being demonstrated here by Carolina 
ted the 


They 


is 


c se small weather-proof shelters 


ire proving popular with both 


an ‘rtising message on each side, 


extra service among rural customers 


now are sponsoring similar shelters 


arts scholarships to be estab- 
Rice 


Applications 


enter- 
are 


at by a_ business 


and awards 


pr 
prise 


h he Institute 


indled by t 


Georgia House Praises 
Utility For Aiding State 
Co 


the 


lor 


the 


of 


Georgia Power has won 


state House 
Better 


commendation of 


R 


Town 


presentatives its Home 


program 
Ihe Georgia house recently passed 
i resolution thanking the 


pow er 


its action and urging other 


com 
pany Lor 
businesses in the state to do the same 
thing 

[he resolution stated among other 
things that the plan has 

Dynamically increased and 


the 


communities 


grown 


to such an extent appearance of 


manv smal has been 


revolutionized, and 


these same places had only a dormant 


while heretofore 


nterest in improving the looks of, and 


} | 


yuilding the needed civic facilities and 


projects in these towns, yet this plan 
has so awakened and stimulated those 
interests that the face and usefulness 
of these towns has greatly changed to 


that the 


spirit and productivity 


a degree has transformed 


who quality 


of these communities 


FP&L Uses Open Mailing 
For 1954 Annual Report 


Florida Power & Light Co this year 

has adopted a unique method of mail- 
ing its 1954 annual report—unique 
for an annual report. The company 
is sending the pamphlet through the 
mails open just as a good many maga- 
zines are mailed. 
President Malcolm B. Mc- 
Donald says: “Aside from saving post- 
the in an 
envelope, we feel that its attractive 
cover and open mailing invites greater 
readership, resulting in better stock- 
holder interest and understanding.” 

The report carries the title “ 
Land of Sunshine.” 


Vice 


age and cost of inserting 


Florida 


Scanning the Ads 


Alabama Power Co: “Weather Fore- 
Hot and Humid. Will You Be 
and Comfortable?”, what to do 
about wiring before installing air con- 

Connecticut Light & 
“Timber-r-r!”, a plea for 
planting to avoid 


cast 


Cool 


ditioner 

Power Co: 
planned line 
Georgia 
Way 


polish- 


tree 
damage in stormy weather . . 
Power Co: “There's a Better 
(than 
make 
name stand for something 


to 
Lend Luster to a Name” 
ing a 


name plate), company 


Kansas City Power & Light Co: 
Cooking White 
Kansas Gas & Elec- 

Works While 

ad tells how electricity 

Metropolitan 

Edison Co: “This Family is Always 

Hot Water,” it 


ectric Wale! 


Only Electric 1S 
Glove Clean” 
tric Co: “Electricity 
You're Away,” 


saves time and effort 


in because has an 


Northern 
Ele 


c 


e heater 


States Power Co: “Homemade 


c- 


ic Granary System Saves Wages of 
Iwo Men,” 


ing electricity 


one of series of ads push 


on the farm 


Pennsylvania Electric Co: “Only 
This (electric range) Gives You ‘No- 
Waste’ Heat” Philadelphia Elec- 
tric Co: “You Can Read by Candle- 
ligt or by the Old Oil Lamp 

But a Thousand Times Better by Elec- 
tricity!” Public Service Electric 
& Gas of New Jersey: “Do The Eyes 
Have It?,” urges better lighting and 


requests 


Ti 
it 


invites booklet 


Lighti 


ifee 


ne 


Rec ipes 
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LVE.: 


Tus blast valve plays a critical 
role in the operation of a 
Brown Boveri Air Blast Breaker. 
Ie controls the flow of air which 
extinguishes the arc between the 
contacts. Its small size, 
its light weight, its freedom from 
mechanical linkages to avoid 


undesirable friction, conform 


“adh a atest 


By, 


to good circuit breaker design. 


oh 


A Brown Boveri Air Blast Breaker is today’s most 
advanced engineering accomplishment in breaker design. 


It solves the design problem of getting the interrupting medium 


between the contacts as quickly and as efficiently as possible. 


Its use of AIR (a low-inertia medium in contrast to 
OIL), controlled by a few, light, 
moving parts like this blast 
valve account for its 
inherent high speed and 


outstanding reliability! 


Only a Brown Boveri Air Blast Breaker 
can possibly provide ALL these advantages: 
@ High Interrupting Capacity @ Proven Dependability 
@ High Current @ No Fire Hazards 
Carrying Capacity @ Low Initial Cost 
@ Low Installation Cost 
@ Minimum Maintenance 
@ Positive Interruption @ Rapid and 
under All Conditions Easy Inspection es 
1 rown 


You can EXPECT MORE...and GET MORE... Boveri hie Blost 
ee de HACE teeters mg 4 sation of Pei Pg ~~ aga 


BOVERI A ee eel 
19 RECTOR STREET *© NEW YORK 6, N. Y. 


Detroit, Mich ¢ High Point, N.C 


utte Mont 
. ener ° . 


Minneapolis, Minn, * New Orleans. Lo ‘ ‘ ° Hie W 


ELECTRICAL WORLD @ April 18, 1955 





READERS FORUM 





160 + 
New Interrupting Ratings 


40 GECo. Type AK ACBs 


20 


Ak-/ 
/00 





00000 700000 


. 


AK-/-75 





75500 75000 


000 


35,000 
25,000 


errupting Rating——Amperes x 1000 


240 
ABOV & 
Below 


48! to 
600v, ac 


241 to 
480 v, oc 


CHART as it should have appeared 


An Instance Where EW Erred 


Electrica World 


t} 
n 


ways Lops 


y are One of these 


incorrect 


page 59 of the Feb. 28 issue 


the increase in 
AK line of air circuit brea 
correctly labeled as 
240 v and Below 
W. E. Hunt 


Switchgear 


interrupting rat- 
Electric ker 


480 v and Below 


Division 


EW Prod Brings Out Official Figures 


| i Editor 
result of the little prod we got from your tabula 
World, Feb the 


relocating electric facilities, in connection with 


Electrica page 61, on cost 


federal 


roads program, we in Michigan have come up with 


we think is a more realistic figure than we have 


before 
For 


the state 


cost t 


Or all 


total 
700.000 


your information, the utilities in 


is approximately > exclusive of better- 


ment, and the electric utilities’ cost is about $520,000 


These are the figures th 


for the 


at were turned into Washington 


Thanks again prod in getting Michigan to get 


ilistic figures compiled 


G. H 
Directo 


Tuttle 
Public Intormation Department 
Detr« 


Detroit 


Ediso 
Mic 


@ More about federa 
EW April 1 pp 16 


aid to roads pre 


and 17 


gram appeared 


Wire-on-Time Jobs Total $270,000 


To the Editor: 

I wish to call your attention to an error in the March 
14 issue of Electrical World. 

On page 44, the article describing the National Adequate 
Wiring Conference states that our “Wire on Time” plan 
has reported 1,110 jobs totaling $70,000. This dollar 
figure should be $270,000. An analysis of $70,000 for 
1,110 jobs would indicate that it is a small-scale operation 
whereas the reverse is true 

Frank E. Wiatt 
Assistant Manager 
Electric Sales Department 
Cincinnati Gas & Electric Co, 
Cincinnati, Ohio 


@ A little arithmetic reveals that if the total were $70,000 
Witt 


the average would be only $63, certainly small-scale 


$270,000 total, average is $243 


Cables Exceed 100-150-Kv Range 


fo the Editor 


Reference is made 


Cable 
Komives in 


Makers Need 
World 
where it is stated that the highest 
the the 


to the article 
Encouragement,” by L. I 
March 


voltage 


Electrical 
i4, page 46 


cables in service in United States are in 


OO-150-ky 
The 


operated 


range 


Corps of Engineers has, since October, 1952 


at the Bull Shoals project in Arkansas a high- 
161 kv. The Air Force 
a 161-kv high-pressure pipe cable in operation 


pressure pipe cable installation at 
also has 
at its Arnold Research and Development Center, Tenn 
a high- 
pressure, pipe-type compression cable system at the Gar- 
rison project in North Dakota which will operate at 230 kv 

Wm. Whipple 

Colonel, Corps of Engineers 

Executive, Civil Works 


[he Corps of Engineers is currently installing 


Department of the Army 
Office of the Chief of 


Washington 25, D. (¢ 


Engineers 


Whom Is Memphis Threatening? 


To the Editor 


I note with interest that the City of Memphis is threaten 
ing to build a steam plant (EW, Feb. 28, p9). I do not 
know against whom this threat is directed unless it is the 
taxpayers of Memphis. | that 
the other 47 some 


am sure the taxpayers 


States will welcome relief from the 
burden of subsidizing cheap power for the people of Ter 
nessec 
| would like to see them sell power to the TVA too 
at the same rate that they are paying for it now, of course 
E. W. McKnight 
503 W. Cameron 


Chapel Hill, N. ¢ 


Avenue 
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BIDDLE Vustiament News 


BIDDLE ‘'TTR’’ SETS SAVE DAYS oe eee w rs fy Set 
OF TIME IN TRANSFORMER TESTS ve: ae 


—for measuring d-c current at volt- 
ages up to 40 kv when applied to the 
insulation of such equipment as 


verywhere Biddle Transformer Turn ment can make an average test in less 

Ratio Test Sets ire pertorming nique thar 15 minutes wherever the trans ° 
generators, transformers, bushings 

service in measuring tt ratio in trans for or af de fie wased on fault i , 

ervice in mea g turn rati rmer stands. Often, based on fault infor and cable. 

formers to high precision. By 0 mation supplied by a TTR” test, the 


he “TTR” Set, transformer problen chen 


are analyze 


Carefully considered safety features 
can start winding new coils before excellent output voltage regulation, sim 
> transformer is untanked and shipped ple operation, compact design, and facili 
cases, one also save valuable time making ties for making voltage and current 
new transiormers measurements at either polarity have 
of hundreds of con been incorporated in this test set 

have profitabl nvested in The set has a current rating of 25 milli 

re Biddle “TTR” Sets amperes at short circuit, and current 
measurements can be made down to 0.5 


> P . >» ernie ee . microamperes Ww ich is the first division 
Partial List of “TTR” Users om Gadsden 
W esting! 


Duke P 
f New Y 


Overall dimensions are height +] 
width 13 in., depth 20 in., weight 
| high voltage component 
details 


pec rin 


Bulletin 22.- 


Bulletin 55-W. 








5 KV TRANSMITTER 


BIDDLE IMPULSE CABLE FAULT LOCATING TRANSMITTER 
Model 5,5 KV. 16 MUF 





dai 
eee 


| James G. Biddle C 
| 1316 Arch St., Phila. 7, Pa 

BIDDLE IMPULSE CABLE 
FAULT LOCATOR EQUIPMENT 
NOW INCLUDES: 

Mode 'S KV, 1.65 MUF 

Model 4. 15 KV. 2.00 MUF 

Mode KV, 16 MUF 


wit 


Gentlemen: Please send me 
Bulletin 55-W. 
Bulletin 22.W. 
Bulletin 65-W. 


ra S80r 


Write for Bulletin 65-W. 


a SE 


Vee cee ee cee nS Gn ES Ge ce cm aD eS cos ame 


JAMES G. BIDDLE CoO. 


1316 ARCH STREET « PHILADELPHIA 7, PA. 
ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS © LABORATORY & SCIENTIFIC EQUIPMENT 


wa 
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What Happened to the Investigations? 


® Four Congressional Committees have indi- 
cated an interest in probing utility operations 


@ All four are tied up in other matters or still 
struggling with organization 


®@ Here's an up-to-date report on the status of 
the threatened investigations 
Wher Demo- 
field 
top the Dixon-Yates power contract in 


the n Congress took over in January 


the 


ew 


promised to investigate entire utilities 
ed to 
nd they were 
the 
They waved a lot of fingers and they 


of shout at But 


bursting to get started exposing 


between Eisenhower Administration and 


uliities 


I is about all to date they 
written off 
1 rundown on what's happened to the big invest 


nd the peopl 


[ who promised them 


Warren 


Senate Interstate Commerce 


. Chairman Magnuson 


the 


Magnuson Committee 
Democrat, of 
$200,000 to finance studies this year 
natural gas and 


radio-television, transportation 


utilities industries. He also wanted to take a look 


some government regulatory 
the 


studies is $22,000 


operations ol agencies 


Senate gay h money Allocated to gas and 


m 


lo carry 
Sidn 


utilities 
Magnuson 


Judiciary Committe 


borrowed 
Davis 


inger's flashy Dixon-Yates show 


investigations 
Senate 
in Senator William I 


on these 


Davis from the 
had rt 


late St year 


will be some time getting around to a_ utilities 


Right now he’s up to his Knees in radio-TV matters 
off the 


to carry 


it study hasn't even gotten vround 


staff 


yet 


genuson doesn't have the several 


on 


nvestigations at once; so he’s hoping another 


ederal Power Commission 
of 
isn't done so for a long time, and Magnu 


the 


work. He wants the I 
rtake " 


FPC h 


sweeping review the electric utility 


to force issue with two he’s 


weapons 


chairman of the appropriations subcommittee which holds 
FPC’s purse-strings. He’s got money now for an investiga- 
tion of FPC’s administration of the law 


Kilgore Committee . .. Davis was replaced on the judiciary 
committee last week by Joseph W. Burns, a former Justice 
Department tax-fraud specialist and member of the New 
York Walter & Halley. Rudolph 
Halley was counsel in of the Senate Crime Investi- 
Sen Kefauver, Ten- 
Kefauver is an ardent Tennessee Valley 


law firm of Fulton, 
1951 
gating Committee, headed by Estes 
nessee Democrat 
Authority supporter and a foe of privately-owned utilities 
He is a member of the judiciary group 

Burns be 


perhaps till the end of the year 


down for 
in a study which 
First he and subcommittee Chairman 


the 


too, is slated to bogged some 


time 
won't affect utilities 


Kilgore 


anti-trust report 


Harley will inquire into attorney general’s 


Celler Committee . .. New York Democrat, Rep. Emanuel 
the staff 


counsel 


Celler, is building house judiciary 


He's 


committee 


just brought in as anti-trust subcommittee 


Herbert Maletz, former chief counsel of the office of price 
stabilization and also a graduate of the Justice Depart- 
ment’s division 


anti-trust Maletz has only been on the 


job a days 
Celler 


to work 


few but his appearance is the first sign that 


is taking steps to put his anti-trust subcommittee 


Celler has promised across-the-board anti-trust studies, 


including administration of the holding company and 


securities acts 


another Ten- 
nessee Democrat and TVA-area congressman, also promised 


Priest Committee . . . Rep. Percy Priest, 
a study of utilities when he took over the chairmanship 
of the house interstate commerce committee. The logical 
his the 
poriation and communications subcommittee, which is now 
deeply in natural gas pipeline hearings. This 
will probably delay any Dixon-Yates postmortems or new 


unit of group to make such a study is trans- 


involved 


utilities probes this quarter 
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center-break 


adverse weather conditions (ice and wind mostly) 


Mechanical advantage of the double-blade 


tcn for 


sw 


may justify its higher cost compared with the long single 


by | i 


sign for switches rated above 330 kv 
and the Darda 
to 


a depressing 


Damming the Mediterranean at Gib 
12.000 Mw 


ice evaporation losses (Interesting 


aiter 


nelles could develop from water inflow 


rep! but 


problem to waterfront users.). 


Capacitor planning for distribution places them where 


feeder rearrangements transfer ckva to correct load kvars 


Cheapest major component of power transformers is the 


most vital. Insulating oil aggregates about $3,000 in a 


$750,000 modern power transformer 


Store-window lighting can be relieved of glare by adding 
continuous fluorescent tubes in a protecting handrail on the 
outside 


Shorter steam connections, savings in building space, and 
convenient grouping of controls for a pair of turbines 
can be achieved by placing turbine generators end-to-end 
with their steam units adjacent 

18, 1955 e@ 
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FACTS on Westinghouse 5000-kw gas turbines... 


Opens for inspection like a fine watch 


Westinghouse gas turbines split down the center 

line to give you these advantages: 

e@ Turbine and compressor are exposed for in- 
spection and service by lifting one light cover. 

@ Lifting the cover does not disturb the bearings 
or the rotor alignment. 


@ No extra space is needed around the turbine 
for opening it—the cover is lifted straight up 
to take it off. 

rhe center-line-split design of Westinghouse gas 

turbines saves maintenance dollars, saves on lift- 


ing equipment and saves building expense. It is 
re £ 


the same basic design that has been used on 
Westinghouse steam turbines for over 50 years 
because it gives utilities the ease of maintenance 
they want. It provides the easiest, safest and 
quickest way to open a turbine. 


GET ALL THE FACTS about easy 
maintenance of a gas turbine. Call The 
Man With The Facts, your Westing- 
house sales engineer, or write for a 
copy of booklet B-5887, Westinghouse 
Gas Turbine Power Plants for Electric 
Power Generation. Westinghouse Elec- 
tric Corporation, 3 Gateway Center, 
Pittsburgh 30, Pennsylvania. J-50573 


GAS TURBINE POWER PLANTS FOR ELECTRIC POWER GENERATION ...1250 KW TO 15,000 KW 


you can 6€ SURE... i¢ 175 


Westinghouse @) 
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TRAINING MORE ENGINEERS depends on motivation says C. H. Linder, General 


Electric 


while AIEE President A. C. Monteith listens 


APC Reveals Nuclear Plans 


raduating 
money 
with second 


ind maintain 


Pian Ahead for Economy .. . Re 


nterconnection Of power sys 


was advocated for economy by 
Adams 
SOT! \ 


outheastern 


Federal Power Com 


new 220-kv grid in nine 
could $62.8 


1962. 


States save 


nilion annually by largely in 


ooled reserves and coordinated gen 


ration Estimated cost of the 


435-mile network built for ultimate 
330-ky 


And annual cost of $40 


conversion to Operation is 
$362-million 
nillion, including operating and main 


nance, would leave a net savings 


m y $23-million annually 

of interconnected sys 
ns becomes complex. Another ses 
heard 
by the South 


American 


the conference reports 
of computer 
wer Pool and by 
losses 


w transmission 


neration for iowest 


105 


s lo! long-rang 
received attention 


L. Melvin 


en steps 


Ebasco Services pro 
yosed these 
> 


Forecast load | » ZU years 


*lan distribution for future 
Select energy supply 
+ Prepare alternate plans 
5. Test other plans on network 
lalyZer 
6. Prepare investment, fix charge, 
ind operating cost estimates 
Compare economic and oper 
iting merits 
Apply and mana 


experience 


judgment to basic 


Make 


projects 


program 


firm decisions for initial 


10. Extend the plan periodically 
Long-range planning in Los Angeles 
reported 


Reinhard 


occupancy and 


land use surveys 
and J W 


trends in 


s tied to 
= J 
Applying 


Kanouse 


eelctrical usage to unit areas 


permits 


forecasting system additions for future 


sefulness and economy 


Economies in Plant Locations .. . 


Possibilities for power plant 


| economies 


rt in the first planning 


ag continue until the pliant is com 


April 18, 


said P. E. Gourdon, Ebasco 
While possible dollar gains 
individually small, the 

small elements, said 


dollars 


seted, 
SeTVICeS 
appear 
summation of 
Gourdon, can 
per kw of capacity and many dollars 
earned on fixed and operating costs. 
In a discussion of the Gourdon 
paper, M. J. Archbold of Common- 


may 


reach several 


wealth Edison Co said designs must 
be simplified and streamlined but it 


was necessary to guard against over 


simplification. Each operating posi- 
tion, he said, costs $40,000 a year 
Cooling towers are becoming an 
economic factor leading to location 
of steam power plants load 
centers, said R. W. Gausmann, In- 


dianapolis P&l 


near 


Annual costs must 
be weighed against transmission losses, 
and the 


costs of other methods of solving the 


plant costs. and coal costs 


cooling water problem, including 


plant efficiency, he added 

Industrial Loads Need Study ... To 
determine when power should be gen- 
erated by an industrial plant, careful 
studies must be made of the particular 
conditions such as the probable load 
curve, availability and 


cost of pur- 


chased pow reliability and voltage 


egulation of purchased and 
said M. I 
Nemours 


be analyzed and the 


power! 


Jones of El 


uel Costs 


duPont de Each case must 


cost of doing the 


job both wavs must be determined if 


the best be made, said 


choice 1s 
Jones 


The series capacitor 1s ofte 
nost economical solution to a seri 


voltage prodiem In 


. 


told the industrial 


an industria 
McGreer of Sargent & I 
Serie 


impedances in 


session 
pacitors cancel 


trial distribution and reduce 


fluctuations. But they must be 
with care to prevent undesirable 
ige rise he said 
Thermocouples Installed .. . 7 
couples at various points in the 
to measure gas and metal ten 
test informat 


fast 


tures produced 
guide procedures for the 


ing 


of 150.000 
said C. F 


Electric o. It 


lb-per-hr indu 
Morrow, We 


was possible to 


boilers 
line after 60 n 

has been off 
ter 90 


the unit had 


minute 
cooled to 
High excess ait 
problems of fast st 
d Morrow, 
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SIDE-VIEW 


TWO-TIER 


STANDARD 
5° ANGLE 


COUPLINGS 
WITH 
SHORT 
LENGTHS 


DOUBLE-DUCT 
ORANGEBURG NOCRETE 


ORANGEBURG STANDARD 


CROSS-OVER INSTALLATIONS 


LIFELINES ° 


Since 1893, Orangeburg has served the Power and Light, the cable sheath from abrasion. Non-metallic Orangeburg 
Telephone, General Construction, Municipal and Industrial does not corrode resists acids, alkalies, salt, grease, oil 
helds. Orangeburg Fibre Conduit’s record for giving com It is lightweight — yet tough, strong and resilient 
plete protection to underground electrical cables at mini Orangeburg is a leader in every city and state. It saves 
mum cost ts well known money for users by faster handling, tooling and laying. A 
Orangeburg material is impermeable, the joints are water complete line of fittings, angle couplings, bend sections, 
tight no corrosive ground waters get in. Smooth bore bell ends mean speed of installation prevent costly 
reduces pulling tensions on cables to minimum — safeguards delays. For more facts write Dept. EW-45B 


ORANGEBURG MANUFACTURING CO., INC Orangeburg, N. Y ° West Coast Plant: Newerk, Calif 


OT (aT Le STANDARD Wit! Scceex 


gn-144 CONDUIT NOCRETE WITHOUT CONCRETE 








cstanurons, = GENERAL @@ ELECTRIC 
Gray baR FIBRE CONDUIT SUPPLY COMPANY 


BRANCHES AND STOCKS IN PRINCIPAL CITIES & OrvrOm OF GENETMAL CLECTON® OrSTeB=UTING COMPORATION 
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FINANCING AND REGULATION 





Oregon Bill Calls For 


Public Power Commission 
Authority bonds 


well bonds 
of the state of Oregon, and provisions 


to issue revenue 


iS as general obligation 


intended to curb excessive valuations 


on utility property by juries in condem 


nation suits, are Key provisions of a 


March 


create a 


econd bill introduced 26 
the 
e power development commission 
the 
Senate 


Meriwether 


on 


1955 legislature to 


inl 


with earlier bill introduced 
the the new one of Rep 
Kay Port! 


would implement a 1932 constitutional 


Democrat 


and 


imendment legalizing ich a public 
VOT 


Mrs 


Commission 
Meriwether’s prop 
that it de 


hydroelectric 


the 


in declares that 


nt of Oregon's 


line with principles 


use IS 


] 
multiple 


rr ~<A 
proced 


It 


ndemning 


prov ides 
privately-owned 
the be 


valuation to 


board of expert ap 
ury, and 
sources ad 
interested 
fist vane 


iculture 


would provide $200,000 


dministrativ 


ol 


expenses and 


ection three commis 


non partisan ballot for six 


f $9.000 to 


11.000 


Mrs. Mer { n 


wasu©re 


that 


g0es 
viding private 
condemnation b 
COMMISSION Dec 

or otherwis« 


fo consume! 


FINANCIAL BRIEFS 


facoma, Wash., Department of Public 


ties WI Mi¢ i) million revenuc 
June t 

its ¢ 
River Public Service Co 


of Indiana stockholders have voted to 


owiltz 


nerease common shares from five 


million to eight million and preferred 
stock 000,000 


from 1,550,000 to 2 


shares 


234 


Today's Utility Yields—(%) 


Quality 


Common 


Preferred 


Bonds 


2nd 


3rd 4th J 


1954 


American Gas & Electr 
solidated 

Florida Power & Light 

Idaho Power 

lowa Southern Utilities 

Kansas City Power & Light 


San Diego Gas & Electri 


All figures shown above 
shares in 1954 and 736.005 


shares in 1953 


Utility Financing 


COMPANY AND DESCRIPTION 


BONDS 


Centrai Maine Power—I|st mtg 
PREFERRED STOCK 

Public Service Co of Indiana 202.4 
curn ‘being offered 


or omen 


1-for-21 basis, record April 13 to 


California-Pacific Utiliti« 50,006 


BONDS 
Philadelphia Electri Ist mtg du 
COMMON STOCK 
Savannah & 
100,000 sh will be sold by Donner 
by cormpeny 
Western Light & 


common holders on |-for 


Electric Power 


Telephone 5 


7 basis 


Note a 
underwriters. 


First Boston—Stone & W 


hav 


165,000 


PREF 


PERIOD 
NTHS ENDED 


NE 


De wi 
Dex 
Dex 
Dex l 


$% 


201 
De 129 


De« 5.162 
been audited 


shares in 1953; and 


APRIL 7 


ue 1985 


bl sh 4.20 $100 pe 
stockholders « 


May 9 


on 
expire 
sh 5 curn $20 par 


SCHEDULED FOR 


1985 


sh of whict 


Estate and balance 


000 sh 


rec 


ebster group, under 


April 


10,678 
4 818 


18 


ERRED STOCKS 


T INCOME 


1954 
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STATISTICS 


Weekly Output Milestones Mirror Economy 
in War, Peace, Booms and Busts 
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Power Statistics .. . 

Latest Preceding Annual 
Month Month Year Ago Change “ 
Capacity 103.74 103.62 12 

Peak—Class I Systems million kw 84.1 85.5 7 
Estimated Dec. ‘55 Peak 95.7 95.9 1 
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Fuel Consumption 
coal— million tons 
oil—million barrels 
gas—-billion cu ft 
Net Income Class A & B Co's-—$ million 
Residential Customers—millions 
revenue per kwhr 
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Business Statistics .. . 


Indexes: 1947 49 100 
FRB Industrial Production 
ENR Construction Cost 
BLS Cost of Living 
NEMA Sales 
insulation materials 
electric appliances 
household refrigerators 
Wholesale Prices 
motors and generators 
transformers and regulators 
switchgear and fuses 


GNP— annual rate — $ billion 
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8439 Steller Drive 





Cole Slectric Co. 


TExas 0-4701 Culver City, Calif. 





AIR BREAK DISCONNECTING SWITCH 
34,500 volts — 600 amperes — Type O-2 
Vertical break. Three pole. Single throw. Group operated. 
One pole shown. 
SILVER TO SILVER CONTACTS 
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THATS FEDERAL PACIFIC TODAY! 


FOR YEARS NOW, Federal Noark® devices for control and Federal Pacific brings you similar outstanding advantages 
w volt lectrical er lave enjoyed in new lines of assembled switchgear plus a line of high 


distribution of low voltage « 

a sales growth unpr ented in the industry. Many of these ltage outdoor switchgear whose unsurpassed merit is rec- 
devices—safety switches, molded-case | luding mized by utilities throughout this country and abroad. 
epoch-making Stab-] fusible service equipment, swi ym now on, assure yourself the best in engineering and 


I get , 
1 t specify Federal Pacific equipment all the 
vay from 110v right up to 330,000v! Ten plants from 


} 


boards, industrial « 
} 1 
of top value to wholesalers, ntra I nd users ali 


: - : 
rough amalgamation of many companies, coast-to-coast spell fast service, too! 
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HIGH-VOLTAGE METAL-CLAD 
DRAWOUT SWITCHGEAR 


opel gy UNIT SUBSTATIONS 


Federal Pacific Unit Substations 
provide a coordinated installa 
tion of high-voltage entrance and 
protective equipment, trans 
former, and switchgear 5 kv 
and 15 kv primary and 600v 
secondary substations available 
for indoor and outdoor service 


g enciosures, D 
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LOW-VOLTAGE . 7 
METAL-ENCLOSED _- AIR BREAK 
DRAWOUT SWITCHGEAR DISCONNECTING SWITCHES 


Type DMB drawout air circuit Federal Pacific complete line of 
breakers are the protective de outdoor disconnecting switches 
vices of Federal Pacific Low- includes bofh group-operated 
Voltage Switchgear. Complete in 4 and hook-operated designs 
range from 15,000 through Group-operated, vertical-break 
100,000 amperes interrupting switches range from 7.5 kv up 
ratings, these breakers are through 330 kv (illustrated); side 
housed in standardized sections break switches available from 
that lower installation costs and 7.5 to 115 kw ratings 
nize delivery time . 








OUTDOOR TRANSFORMERS 
OIL CIRCUIT BREAKERS Transformers — both liquid and 


Federal Pacific Oil Circuit Break- ‘ air-cooled — are available in a 
ers range from 50 mva at 7.2 kv, range through 69 kv. The line 
to 25,000 mva at 330 kv. This includes oil-immersed distribu 
omplete line is the outer tion and power transformers; 
of 50 years’ experience on so auto, subway, and dry-type trans 
f the world’s largest high formers; and several speciality 
tion systems groups such as for neon signs 


voltage distribu 








FEDERAL PACIFIC ELECTRIC CO. 


FORMERLY — FEDERAL ELECTRIC PRODUCTS COMPANY AND PACIFIC ELECTRIC MANUFACTURING CORP 


Main Office 5O PARIS STREET. NEWARK 1. NJ 


Federal Pacific products: Stob-lok Circuit Breakers, Motor Controls, Sofety Switches, Service Equipment, Industrial Circuit Breckers, Panelboords, 
Switchboords, Control Centers, Bus Duct, High voltage circuit breckers ond power switches #& Soles offices in principol cities, 
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